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relates to a4 thermally-sensitive switch, and relates in particular to a cut
out switch which is suitable for use with a keated el ectrical appliance and
which is adapted for "one shot" operation to disable the appliance in the
event of over Headhgtd0 thereof e.g. consequent upon the appliance
itself, or a control or regulating nmeans thereof, malfunctioning. Such

swi tches are known which include a prel oaded s rin% nechani sm hel d by neans
of a retaining elenent in suc SAENRITIVESSWITEH switch contacts
arranged 15 I n series mﬁth the power supply to an electrical appliance

are cl osed during QL A %ui’ﬁ 3n |on§elt".8%ﬁr§|eté%lsg eI ervey % é)gﬁ __gtf‘ggpt ed and

arranged to deform anlsn1at a
pr edet er m ned swinpsh atama relepea u.hepam'rlrumtlaxamb ZEO cuidltstaibl switeh (L
appliance in thg : C oyeheal t L switchWs
described in Brltlsﬁﬂ%£$%ﬁ§£ ggc? chglon kgpgﬁ 8 mhlc f%#ﬁ% part of a
t her mal | y- sen@iRRAanestapf voichnis| adaptesd ﬁﬂﬁu%ﬂ“Qﬁquﬁ" ePe%REAPRer

such as an el asardﬁséqﬂéleherabphwber inugh@N@vientadaPtdtef Gie®PERGL i ON tO
di sabl e 33 the event .of serious Q%“{heaH g t hereof gonsequent
upon faildre o %f?ﬁ , ﬁ?ﬂﬁ?gPeg &P *$F?% p?ﬁf%rred
back- up protanqntnnitch reguletihgimgaﬁ@ thelreoit mdﬁfnn¢tﬁenlm®e spring
mechani smin a pre'sﬁf&?}&%@hé Qr%oﬁp%ﬁe%ﬁ&iisi 1%&@3%@ hdhaggt!y

with the heater a te to deformat a eternmn nmper at ur e
to rel ease t héwiﬂrn%g“%@émm%nhﬁﬂlﬁcﬁwt neﬁ%aferaatr@:%nwg %‘eﬁﬂpe@t iRitch

contacts to OopRitH NCor®itiSANEAGESadRA It 23D Iswiltih eHtdcts arranged
"~ 15 in series with the power supply to an electrical

appliance are closed during normal operation, the
retaining element being adapted and arranged to deform
in such a way as to release the spring mechanism at a
predetermined-teﬁperature to open the contacts and

20 disable the appliance in the event of critical
overheating thereof. '

One such switch is described in British Patent
Specification No 2181598 which forms part of a
thermally-sensitive control for an electrical heater of

25 a container such as an electric kettle or hot water jug

' and is adapted for operation to disable the heater in

the event of serious overheating thereof consegquent ﬁpon
failure of a primary, bimetal-actuated switch means. In
the preferred back-up protector switch the retaining

30 element which holds the spring mechanism in a preloaded
condition comprises a push rod engaged directly with the
heater head and adapted to deform at a predetermined.
temperature to release the spring mechanism which then
cooperates with a pair of switch contacts to open the

35 contacts and disable the heater.
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-2- Wth such an arrangenent |t'i$*inﬁortant that the push rod can deform
rapidly so that the heater is disabled before the appliance becones
sufficiently overheated to constitute a serious safety hazard. 5 Experience
shows that reducing the nelting point of 2he push rod so as to be closer to
an expected maxi mumtenperature |ikely to occur during normal operation of
t he appliance doesWirgih gmehtay aedangemhatrétpbasémpbnbaandthatptaetice

only | eads G, peredh Shan! §eEbPRPaBlal] so EHéEaEﬁS hehPBiNgg of the

back-up protector smntc int ngerature of the heater
of a kettle d#lﬁﬁﬁﬂ?@s?ﬂ5°§6n§hﬂaﬁpabbﬁéc?hEeHBWﬁﬁISB peELeatd¥xi num owi ng

to scal e havidgefipeaesd obot Benet eHBbE. a\fsémduérgafeay papagd.t he invention
provideség 1 thernallé en3£t|ve cat-out witch a_hea ed eI ctrical
opl 1 aned cOMRTEIRICS YhPTRothat rarfurrls: ERel REAGERA, PAEBLOPE oo
appliance is ﬁuﬁhlrmdaspra$oadeﬁecohdséfobobgnneapecbédamaaxmahly anabIe

push0d @ freGysih ] #0897 B0BLKANGRATH HEEnbD BBorakiBhBly contact

with a part € appl rance or w e ‘appl i'ance
itsel f and i sthelaappbiancecfdoesm Botagreatiyl eaéécehéhgpraﬁgonseh&nmgm at a

certain critifid if"PLAGELES Mﬂgeﬂ@%st{‘ﬁ Q‘E‘?Péﬁtém HRQQ&EH@& Wet h and

opens a pair of swtch conta cts 1o di sable the ap g I ance, wherein the
push ro&i?ncldﬂé%s%P?%gFﬁﬁpﬁﬁTﬁceﬂf the bagk-URIPEPLRERGE VA LSEs 18ect i on

with reﬁpectfﬁne tétﬁelgli osslsegt | Oﬂhél;]téiﬂpefﬂﬁuﬁé bESthéegealﬂdr \Mgeaeby in
use as heat i d_applian or _heat I s, transnit to said reagion

t hrough said )ﬁ %Oor ﬁ‘ﬁ% Ebgé?gs%?laewﬁ? t?Eg}’g égp %‘§ ﬁ‘?g §XP§° F&gl on

def or ns ummﬁdeKmﬁmWQMﬂmg B@Jecsbelhgvnnchanrmﬂdtonpéhﬁ1Blgmeam nmovenent
\_of, the push rod ar\?&&d?é‘&“f‘ﬂoﬂfoﬁé‘eaéﬁééﬁhﬁﬁeniﬁ%ﬁt grb'i}‘idégd al ncludes a

regi on of reduced 35 cross-section or thickness a Its free end the
ef fect > whitermally tseroieivpechbspBhsevitab SPrtﬁeheate

electrical appliance, comprising a spring mechanism
which in normal use of the appliance is held in a
preloaded condition by means of an axially movable push
rod a free end of which can be arranged in use in

20 thermal contact with a part of a heater of the appliance
or with part of the appliance itself and is adapted to
deform so as to release the spring mechanism at a
certain critical temperature whereupon the mechanism
cooperates with and opens a pair of switch contacts to

25 disable the appliance, wherein the push rod includes a
region adjacent its free end of reduced cross-section
with respect to the cross-section of the rod at its free
end, whereby in use as heat from said appliance or
heater is transmitted to said region through said free

30 end so at said critical temperature said region deforms
under the force of said spring mechanism to permit axial
movement of the push rod and opening of the switch
contacts. .

Thus the rod includes a region of reduced

35 cross-section or thickness adjacent its free end the
effect of which is to improve the response time of the
switch to the extent that a region of reduced thickness
deforms more quickly under the spring biasing force upon
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switch to the extent that a region of reduced thlckness deforns nnrelmﬁm
qui ckl'y under the spring biasing force upon — softening or nelting of the

push rod in an overheat condition. However, since the free end or tip of

the push rod which in use is in direct thermat contact with part of the
heater or appliance has a larger 5 cross-section relative to the region of
reduced cross- smmﬂaningnnrlmelﬁimgiefspheepuéhonodnﬁniantbuerhea&n ext ent
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nuisance tripping of the switch.

A switch in accordance with the invention is
applicable to any form of heated electrical appliance,
and the part of the appliance or heater thereof with
which the push rod is mounted in good thermal contact

may vary depending on the nature of the appliance; it is

however important that such part is itself in good
thermal contact with the heater or heaters of the
appliance concerned. In the case of a control for a
heater of a container such as a kettle or hot water jug,
the push rod preferably engages directly a "head" part
of the heater itself. 1In other forms of appliance such
as a toaster the push rod may engage e.g. a part of the
chassis which would quickly become hot in the event of
the toaster thermostat failing.

The shape of the push rod and in particular the
region of reduced cross-section thereof may vary. For
example, the free end portion of the rod could be
generally cone shaped, i.e. tapering gradually from a
region of maximum thickness at the free end to one of
minimum thickness spaced inwardly from the free end.

Alternatively, the region of reduced cross-section could

be defined by a notch formed in one side of the push
rod.
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general | y cone shaped, i.e. tapering gradually froma region of maxi mum
‘thickness at the free end to one of 35 m ni mum t hi ckness spaced i nwardly
fromthe free end. Alternatively, the region of reduced cross-section could
be defined by a notch forned in one side of the push rod. -4- In a
preferred enbodi nent, however, the push rod i-s generally cylindrical and
the regi on of reduced Cross- sectlon conpri ses an annul ar recess forned

adj acent the fré&g an@referred embpdimente howevies ,sphenpuddchrad sm which is

prel oaded by thQsPBSBe&QQlﬁaE H%@r&%%i an@Oth@X 3B iSO Yedtfldy Of the
switch contacts m nounted on a | eaf spring or sp rlﬁgf tending to

break the contaEF?gﬁﬁéﬁcFépéxéemﬁﬁﬂsééoﬁéréFPH&afoﬁﬁQQ?% rod so as
to be prel oadedadddcengedheogeiekerndyri ng normal operation. In thls case,

it will be appreciateg,that. the " re oaded .spring.nmechani referred to
above evnprlges one o&h t%F%tﬁg égfsgﬁﬁpﬁggéﬁﬂiﬁﬁﬁﬁgﬁ &E%wi t ch
contacts. 15 Inlsherpleaéaﬁlpyptbbepush aodamgpyneiiso hvamver Fdrhe contacts
are munted on beghpger bggsowhbsfeh%% PRI Uk d Gigtoe the

contacts, and the preloa spring mechani sminc Se ara e spring,
preferably a coﬁﬁr@ggpéﬁdsﬁﬂlﬁgleéﬁréﬁgéQQZ@ﬁwﬁﬁﬁhﬂaﬁa ing cooperate

with and open thke beshRCthe Aoﬁ:ﬁlb@l&b &Wﬁﬁheﬂ%x@@éﬂd@%ﬂ@ﬂaﬁﬂﬁéﬁ

i nvention r cor essentia a_se ontai ned u i t

al ternative SM/ 8 pgﬁF gps F&Fgé? &8ntPol eep§eqtﬂad§rgn€é‘cder‘“f%£g kettle
or hot water jugog@étherwdichinganermhd spielralticont adins tdfist lmsayt - out switch
may be common wi Ny a1 LURLNGEp?RL GRERT tHER LY phe 1UHdP spd e SUCh

~enhodi nent, escri
\A\/ mechanism” referred to above comprises one or both

of the leaf springs mounting the switch contacts.
. 15 1In the presently preferred arrangement, however,
the contacts are mounted on leaf springs which
are so biased normally to close the contacts, and
the preloaded spring mechanism includes a separate
spring, preferably a compression spring, arranged
20 when released to cooperate with and open the contacts.
A cutout switch in accordance with the invention
may comprise essentially a self-contained unit,
or it may alternatively form part of a larger control
e.g. of a heater for a kettle or hot water jug
_ 25 1in which case the switch contacts of the cut-out
\-) switch may be common with a further switching means
of the control. 1In one such embodiment, as described
in the aforesaid UK patent specification 2181598
the contacts of the cut-out switch are also arranged
30 to be broken to disable the heater in response
to operation of an actuating means sensitive to
liquid in an associated container boiling.
A preferred embodiment of push rod is formed
of glass reinforced plastic having a melting point
35 of approximately 260°C, and a preferred cut-out
switch in accordance with the invention has exhibited
an overall response time which is improved bv 20%
as compared with a similar known arrangemen:



in the aforesaid UK patent specificationh 2281598 the contacts of the
cut-out switch are also arranged 30 to be broken to disable the heater in
response to operation of an actuating neans sensitive to liquid in an
associ ated container boiling. A preferred ®nbodi mrent of push rod is forned
of glass reinforced plastic having a nelting point 35 of approximtely
[err], and a prefavt@tin @rRiicabiory thigceanduse¥ ®ignifiean®lanti on has

exhi bi ted an qugilve rasdaRSRyih "Bohishety baBwevadthy 20W-2F €A ed

with a simlar known arra men. . -5-.1n cegtain applications this can
Very o oni 11 cmr e AR iy REveF Which, OxeRRentihge o, the i e
achi eved and tdppliarcafucildicalisbienteasi agrobushsadppli aazardqul d
constitute a serioys. t zar | d. e . ect

t he inven?ion provﬁé%%ﬁ%ft E§ﬁ%§ﬂ§%%§¥%i??BscggﬁﬁgoFL?§5E§ﬁ%bﬁﬁﬁﬁﬁﬁa§% |y
heat ed appl i arcdhemmalkysengibivetcontroli foh an éilectricdldlyoheatéddewed

froma furthengsnegicd NenddMsota OMngr 8VEaeSode swilchl 86t Bicaklokdpat o

appliance incorporating a cut-out switch as discussed above. An enbodi nent
of the presenB9¥fention will now be described, by way of exanple only,
with reference to tiicewat offiemya Nfurithet ngspevictRenintention priovides 1 i s

Fhormal | Josendt [ S 1 1ited cephEtanet: Terroitebihond. Busrank.
with the invesMidch tae distussedealboveecured to the head of an immersion
e oonsy and) SRS SEGRD prEsifEOSRULEIC AR |
pre-| oaded spAefFuiRatniRmWAY t9€ example only, with reference to the :
accompanying drawings, wherein: o~
15 Figure 1 is a partly schematic vertical cross-
sectional view illustrating a thermally-sensitive
control incorporating a cut-out switch in accordance
with the invention, the control being secured to the
head of an immersion heater; and
20 Figures 2a and 2b are respectively diagrammatic
cross-sectional and front elevational views illustrating
in more detail the pre-loaded spring mechanism of the
cut-out switch.
Referring firstly to Figure 1, a thermally-
25 sensitive control 1 is mounted to the head 2 of an
electric immersion heater, the control and heater head _ -
being interconnected by means of bolts (not shown) and \“'j
thus being clamped within an aperture formed in the wall
3 of an associated container such as a kettle or hot
30 water jug. The general configuration of :the heater will
be well known to those skilled in the art, and as is
conventional '



cut-out switch. Referring firstly to<Figure 1, a thermally- 25 sensitive
gontrol 1 is nounted to the head 2 of an electric i mersion heater, the
control and heater head being interconnected by nmeans of bolts (not shown)
and thus being clanped within an aperture forned in the wall 3 of an

associ ated contai ner such as a kettle or hot®30 water jug. The general
configuration of the heater known to. those n the art,

e wel
and as is conventFB%aPeater61n?LBgﬁ§a?e$e?ﬁbP%d%£eﬂeﬂ aP?ﬁﬂlgFgﬁEﬁt
termnating in a pmia paicobd beadsléadblahwbxtbndxthndughrbbghplate li ke

head 2 and having sQ;call ed hot et rog ch | t he head
i n good 5 thernal @% ?ﬁ%ﬁ 'ﬁéF%mﬁ?ﬁg eS| Y\{Hga%nﬁ ngégﬁ BStrlng 6 is
tightly engaged beebren paethﬁhdcandstheaeedttoltbe headoipragopde a
water-tight seal gﬁépmabecsngsgt Nefepebitd. TRereenisghelahRghuges first

and seceqd body 10 portions nterengage _axi al 'y and are so shaped
to defie caviti eseahtr@beingeh Mﬁthiﬂhﬁchﬁn%P%EFrpééwegﬁﬁFbﬁ heafs of the

control are nountgdd dhe €66€PE108E8YaHOtsI pRodidachugatetbeeghter m nal pins
9 arranged in a trlgﬁgulaﬁ conflguratlon 15 g g adapted to be engaged with
a separate fenl eSSILKELItRORRECEORLREPEF hB2LdpPty of el ectrical power to
the heater, as is convenheocahtmolhlt bnsluges 6irsbnandl se¢badl bedyand

neutral ones t §r£§§ggn§60| ?eadgﬁgeggggﬁgge9x¥g§%§l?&Er?QQI switch

nmeans 20 to t specii ve ree end
portions of mhuchsexsbmyedht@ughfapercavetlga therebetweenewithin body

portion 7 of the GOi&HkOkledPPSCatkihiedh! RehR5Sof thW kbnkeofiadirkl ar
kﬂ\; mounted. The second body portion 8 includes three
: terminal p1ns.9 arranged in a triangular configuration
15 and adapted to be engaged with a separate female
- socket connector for the supply of electrical power
to the heater, as is conventional with this type
0of control. The live and neutral ones of the terminal
f%pins 9 are connected via electrical switch means
20 ‘to the respective cold leads 4 of the element,
the free end portions of which extend through apertures
10 formed in the first body portion 7 of the control.
Those skilled in this art will be familiar
with the basic components of the illustrated control
25 and will recognise that the general layout could
Ny be varied. Similar types of control are known,
for example from British Patent Specifications
Nos. 1470366, 2149217 and 2170956. The improvement
of the present invention is applicable to all of
30 these, to other known controls and to electrically
heated appliances generally.
The control illustrated in Figure 1 further
comprises a primary overheat protector including
a snap-acting bimetallic actuator 11 mounted in
35 good thermal contact with a dimple 12 formed in
the head adjacent the hot return 5 of the element.
The actuator 11 is of the general type described
in British Patent Specification No.1,542,257 and

ot



with the basic conponents of the illustrat.ed contiol 25 and will recognise
that the general layout could be varied. Sinilar types of control are

known, for exanple fromBritish Patent Specificati-ons Nos. 1470366,

2149217 and 2170956. The inprovenment of -the present invention is
applicable to all of 30 these, to other Known controls and to electrically

heat ed appl | 8AGES iARIGHAS % cBH AN Udlgdd [1PRIEN 18 SegliEgalcburt her

conprlses a rimary overheat protector Inc I ng a snap-acting binetallic
act uat or Bnfégstn besyy B AR alof JhaGORF ML LY RPRBS 19uebr #8d i n

t he head adJ achahmelre dirdiver elcteir,5 a0ia e \.th&ﬂerﬁeri'ﬂsleeﬁsl Uﬁbﬁtléﬂx is of

t he general #Xpe scribed i% nit|§§ Patent % #catlon i 42,257 and
-7- thus inclides a-ceRtral pt(fndl?é‘ VT cahnf ur 2l T8929% ?T’ st body
portion 7 ofwitb sonaxdhlBy m@i@ahiﬁﬂpuﬁherddnﬁn@tcbh@@nbceemendmdgan
upper periph r 1,0 e s | ged,f8r
engagenent Eﬁébﬁ&%nhgxggk‘itu?é %aﬁ'tértg?% ﬁo théﬁdl Ng \et

t hrough an a‘é@r?BP—é‘aFﬂnﬂhé'lﬁhrﬁ Sl%dyf’ swditsh F%ﬁféﬁ‘é‘f—ﬁ ob'é‘Pht shegwdth a set

of switch cw&aeaslﬁngbri@%wm)et%@ﬁ ditheY itafe DRIV BhéheFaihe live or
neutr al ternhnal and a respective cold |le %ﬁt}?ﬂTﬁe 10 actuator 11
e

i s calibrat eﬁp}ﬁa& RIR HaPnGhé&r FESRESEiR di%rr1TRe as to
under gol@napaattatorwhan 1Bheaelmrfaﬁed)wﬁleaat sonixiakxeperatbayi ng been

swi tched on ' I cient elo) e t | enent
or in the evg%%g?kgﬁﬂg eggggfgﬁgégkbg' S dr d%é§£]{?%§ %8%?% |gﬁ gf t he
actuator 11 therelement pwsnﬁgapﬁuuﬂgﬁraﬁnmnigchﬁﬁi@mwbseonswhbqhedn

Figure 1 andohhgidAP¢hsBeriRient! waddr Gh thd NEwedinér ey edotephtnevardly
e, anay frogiéggngegge&nh%%g é%%ﬂ%séﬁgéﬂuLe container boils dry. . k/~)
15 Upon operation of the actuator 11 it reverses its
curvature from the configuration shown in Figure 1 and
the upper peripheral portion 14 thereof is moved right-
wardly ie, away from the heater head, so as to engage
the push-rod whiéh in turn opens the switch contacts so
20 as to interrupt the power supply to the element. This
general arrangement of primary protector is well known,
and the particular configuration illustrated is similar
to that described in more detail in British patent
specification no. 2170956.
25 The control illustrated in Figure 1 further
comprises a second set of switch contacts 15 arranged in k;uj
series between the other cold lead 4 of the element and
a respective terminal pin 9. The contacts 15 include
contact members 16 carried by conductive leaf spring
30 elements 17, 18, one of which 17 is connected to the
base portion of the respective terminal pin 9 and the
other of which 18 is connected via a further conductive
strip element to the respective cold lead 4. Such a
contact arrangement is of the same general type as
35 described in British Patent specification no. 2170956,
but other similar configurations are possible.



1 he push- rod which in turn’ opens the switch contacts so 20 as to

i nterrupt t he power supply to the element. This general arrangenment of
primary protector is well known, and the particular configuration
illustrated is simlar to that described in nmore detail in British patent
specification no. 2170956. 25 The Rontrol illustrated in Figure 1
further conprises a second set of switch contacts 15 arranged in series
bet ween the other cold lead 4 of the elenent and a respective termnal pin
9. The contacts 15Thecsedendonetcefmeahtacts6lbaisi agrppgednéigcbeve | eaf

Spring S0 cLAGEGLS B, o 181180610 pUbhChod T2bSuABACERERuER the base

portion of th pective term na her of which 18 is
connect ed V|a?@f?ﬂ??ﬁ%?scﬁhﬁhcﬁllEV§¥rmﬁmBPénﬁhtfP6mﬂﬁ§ PaXfhelfi fe col d

lead 4. Sgich atégﬂtaéhsﬁtiaegmmceﬁteé éBQlﬁgWﬁe@ﬁaﬁﬁéh ttwpe as 35
described in Briti ent ngC|f£cat|on no

f vSpecL 217909 m but g%g simlar
conf itgur at i on3PGYR pos B &t RETe,8PLipgnf 58? 6? cBAYalfES18MYs
arranged to beorveanijedtbforms| addbtenpenbiondl2 whmplrisest ar secondper at es

With o lever BRgbgk ) LOLOLAGLPEN hobhalifioSheRflbsCUSk! LianYE! sCent [ e

spring nmechanr's VEr-centre spring m may take any
conveni ent fof%?thﬂﬁ spARcACt bndl Pimebapliscachugtesndwhiehmisl y- r esponsi ve

act uati ngp neaéﬁpoéea €3 aaaésmaofcuoabeﬁrsaamta%gngrbmnehél boaitaGhneat or,
which is 10 am,or m,t he cont ai ner durlng

boi | i ng and mﬂ?ﬁﬂn b%ﬂﬁb?%da?ﬂ VPFﬁgtﬁﬁ BaéPLEQnFPeQEﬁpl Benechani sm so as
to de- energ|sevéhecénarerspihng mechahisar sangameot dekengtrydsed the Flgure

o oot RGRRLE | HRbeshehel BRERnbanEnE (7 et Rp T BB
and engages al, upon boiling the lever 21 is trlpped to a second
15 position (not shown) wherein the push-rod 20 is urged
leftwardly, i.e. towards the head, and engages a
free~end part 22 of the leaf spring 18 whereby the
contacts 15 are broken. As is conventional, means (not
shown) are provided whereby the over centre mechanism
20 may readily be manually reset.

The illustrated control further comprises a
thermally~-sensitive cut-out switch comprising a
pre~-loaded spring mechanism associated with the second
set of contacts 15 which is arranged to provide back-up

25 protection in the event that the bimetallic actuator 11

o/ should fail. One form of spring mechanism is shown in
more detail in Figures 2a and 2b, from which it will be
seen that the mechanism comprises a coil spring 25 which
is mounted within a recess 26 formed in the second body

30 portion 8 and which in normal use is held under
compression by means of a retaining element in the form
of a push~rod 27. Push~rod 27 is formed for example
from glass reinforced plastic and extends through and is
axially moveable within a bore 28 formed in the first

35 body portion 7. Thus, when the contrel is clamped to
the heater head, the push-rod 27 engages the head and is
urged rightwardly relative
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free-end part 22 of the leaf spring 18 whereby the' contacts 15 are broken.
As is conventional, neans (not shown) are provided whereby the over centre

mechani sm 20 may readily be nmanually res 5 The illustrated contro
further conprises a thernally sensitive cut=out switch conpr|3|ng a
pre-| oaded spri S t%? SELOoE tacts 15
which is arrané:e%g o prov efbssé%)k ﬁa@z%he %{:ﬁ%tlg%nglgngﬁhe evgﬁ hat the

bi netal | i ¢ act ¢smpressightoul d fail. One formof spring mechanismis shown
in nore detail in FigQurgmad ﬁ?di‘grglnrérw‘{mécgpfinw kb t%ﬁciﬁa@st Qat the

mechani sm conpri ses a coi | rin I's nountéd within a recess 26

formed in the QQﬁﬁﬁF#ﬂﬂnﬁ%ﬂPerrﬁﬁtFQQ BOERCHNRRhAFR ABr FRF™§Ee is hel d

under conpressiigitdirdBaNcHEréwith aicly ekeshas latébalfl.Qr enaf waieush-rod

27. Push-rod 27 is forned. f le f d d
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first 35 bodpdjacdrdn the fites endmppttmonomzrbhereofLaprevem t las helwer

head, the push-Jy gﬁgggg h yskel ative
-9- to the contrgﬂvsorfhat the se¥$n ?sﬁéfg% g E?Q&gbeéélon
shown in Fi gur@%h@%r“?mgﬂ@$r\% vl msl@péﬁa@t?ﬁg ﬁBﬁbé’PeP’fﬁttlﬁ’S form

of an arm30 f efexbi® 30 idkt e dprifer ey éﬁa&éﬂcﬁxﬁéltgdﬁrbﬁt Qh?:' Itnﬁa&]pd
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the spring is @adfd:]tnsms:@épéﬁ@epwhepeﬂaﬁiont be ther akiviegy 10
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operation of thkyedm\centre spring mechanism.

15 However, in event of failure of the actuator 11,
the arrangement is such that the conseqﬁent overheating
of the head causes the free end of the push-rod 27 which
engages the head to soften and deform under the force of
the spring whereﬁy the spring is released sufficiently.

20 to enable the operating arm 30 to engage the leaf spring
18 and open the contacts. The heater is thus disabled,
and since the contacts 15 are 6pen under the positive
action of the coil spring 25 the possibility of
subsequent reclosing of the contacts as a result for

25 example of distortion of part of the control caused by
over-shoot heating is avoided. _

As shown most clearly in Figure 2, the push rod is
formed with an annular recess 100 defining a region of
reduced cross-section with respect to the free end part

30 or tip 101 which actually engages the head. As
discussed above, such region is effective to shorten the
response time of the back-up protector switch to the
extent that the thinner region will deform more quickly
as the push rod melts or softens. However, since the

35 region 100 is isolated from the head by the free end
part or tip of relatively larger cross-section



.~menber -21 forming part of the st'eam sensitive over-centre spring mechani sm
15 However, in event of failure of the actuator 11, the arrangenent

is such that the consequent overheating of the head causes the free end of

the push-rod 27 which engages the head_tgpgsoften and deform under the force
of the spring whereby the spring is released sufficiently 20 to enable

t he operati ngna BedAdrxveKRY&H HUSRIrPHd I e i 1ORedr tHige CcONt act s.
The heater is thus di.sabl ed, and since the contacis 1 artg‘aggen under the

positive act S&FEE SIS W iR B (e B oimuis AVak o i etftient

recl osi ng of mimdmiaridacts as a result for 25 exanpl e of distortion of
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such*region is_effective to shorten the response tirne of, the, back-up
protect or swelprdigenic the Fagiomcd Redureth SIS TIACW IR HRform nore

qui ckly as t hecRidsed ab nEldianiteroid e nfppiniketolsi NoPuh heudh  region
arger cor osereRREFLreond fy 1inet gt ol artran fedee {8 bbec’
under tR@ spring MosNifiigatiens afhdhe pavitehidesetikgd |ands nininmised. In
a preferred j i {1 é‘{}%fé}% Fp@f ' t he push
rod i s appr o%iirafglt e%%ﬂ%ﬁd&ﬁ c%qjgi t'udi na g;(?. nt.élosl%a %’r‘gé?%r%t ely

"~ 0.7mm | n sudR &REsdiarn@ IGclssure) hexpek obs - Teken i 89recessed
to a di anet eenompRids0s1TRRich o WE il drfd i £ EXie e 1gih opget udi nal |y

\_over approximately 2mn -
N~ PP scopey of the appended claims.
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10 Mbdi fi cati ons of the control déscrib%d addrillustrated herein’

w Il be apparent to persons skilled in this art and the discl osure hereof
is intended to enconpass all such nodifications falling within the scope of
t he appended clains. 15 - 11 - 51-440-520 €LAIMS 5 1. A

thermal | y-sensitive cut-out swtch for a heated el ectrical appliance,

conpri sing a spli-d4g¢od@®ani sm whi ch in normal use of the appliance is held
in a prel oaded condition by nmeans of an axially novable push rod a free end
of which can be arranged in use in 10 thermal contact with a part of a
heater of the &33IM8nce or with part of the appliance itself and is adapted
to deformso as to release the spring nechanismat a certain critical

t enperat ure whereupgn he hani sm cooper at es th-and_opens a_ _pair
switch conPactd-to f5¢ &‘ ¥sens b ‘?a‘ﬁ&‘é""%e‘?‘é}g"]?h opughh Ea&ed

i ncl udes a regeaeadjlmaentapplaérrm, eminmhsﬁdglcaeobprbng mechaniism t h \!é
jrespect to the S-.Se t| e [ {Ss eteby in use

' heat from said™ app |§%%gl éé}Of(ﬁb é%éf%;é§§of§g?%f$eéﬁo% t hr ough
:sald free 20 pxedoadesk anditkﬂﬂtmeweamﬁmkia@@r@xsalbyr@gV@hleeP§shs

punder the forceqgf asﬁﬂr‘ées@dd“%ﬁﬁﬂ{m %Eﬁ%é’eéﬁéng“éaain”%é”‘i‘ﬁt of the
! push rod and openlng of the switch contacts. 2. A thermal | y-sensitive

'cut out st chtherspli samtacbyith|apant QfcR e‘i‘?la??iru‘ég thegapnifapss
engages direct by aitdy padit tdtewtaagsplfance AL tdel Foahd- $6nalapredcub- out

S RS Mk, Sl AT odhi S1d SLIGY oRDHi L 467 1Y

9 certain critical temperature whereupon the mechanism

cooperates with and opens a pair of switch contacts to

_ 15 disable the appliance, wherein the push rod includes a

! region adjacent its free end of reduced cross-section

; with respect to the cross-section of the rod at its free
end, whereby in use as heat from said appliance or
heater is transmitted to said region through said free

20 end so at said critical temperature said region deforms
under the force of said spring mechanism to permit axial
movement of the push rod and opening of the switch
contacts. _
2. A thermally-sensitive cut-out switch as claimed in

25 claim 1, wherein in use said push rod engages directly a
part of the heater.
3. A thermally-sensitive cut-out switch as claimed in
claim 1 or 2, wherein said push rod is generally
cylindrical and the region of reduced cross-section

30 comprises an annular recess formed adjacent the free
end.
4. A thermally-sensitive cut-out switch as claimed in
claim 1, 2 or 3 wherein said contacts are mounted on
leaf springs which are so biased normally to close said

35 contacts, and the preloaded spring mechanism includes a
separate spring arranged when released to co-operate
with and open said contacts.

RNy




.30 conprfses an annul ar fecess- f or med adj acent the free end. 4.
thermal |l y-sensitive cut-out switch as clainmed in claiml1l, 2 or 3 wherein

A

said contacts are mounted on | eaf springs which are so biased nornmally to
cl ose said 35 contacts, and the prel oaded spring nmechani smincludes a
separate spring arranged when rel eased-tb2 co-operate with and open said
cont act s.
claim 4, whePein datdesmpdlyrsensiitiys sutWpreddian apralping inA
thermal l'y- sep3hlinVa ,CWheddins Walit) stpatlatidRbrihe i¥)a REAHHU LM o ai
wherein said push rod is fornmed of glass reinforced plastic having a

- 12 - 5. A thermal ly-sensitive cut-out swtch as cl ai

med in

m

mel ti ng poi nBP&~Ngpproxi mately [err]. 7. A thermally sensitive control
for an el ect si.cal Ay theainad 13p¥dnaidd ves @iut -out rsviticrclagiolgs fmédneinmal | y-
10 sensgitiye actuati

a parg-o
cont acks of glestr redinfoxicesh plestd cothaviiag entmedit ing tpeitnt € act uat i ng

nmeans are ong?ngi gtgﬁgnzgﬁgcgontacts and 15 de- energi se the heat
upon over

hea

control is prfevi dddtheraaddy. sensdd iy Gaptkdn

ng of the el enment, wherein back-ﬁérot ectio%jfégprﬁ he
ARG Xh

further set Bbatwdt appldanee,s safid Rty q'ncltdlﬁ.rﬁ%"al REhdREATIEDY S M |

nor mal
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means o
use in ther mthetmalacontiaicdt wifkdr a phrtaict s evlederntheofapfie ance or with

f th ' iLgel ' d f h
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spring mechani sm
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in ure ereupon
of electrical switch means of the control so that the

actuating means are operable to open the contacts and
de~energise the heater upon over heating of the element,
wherein back-up protection for the control is provided
by a pre-loaded spring mechanism associated with a
further set of switch contacts of the control, the
spring mechanism in normal use of the appliance being
held in a preloaded condition by means of a axially
movable push rod a free end of which can be arranged in
use in thermal contact with a part of said heater of the
appliance or with part of the appliance itself and is
adapted to deform so as to release the spring mechanism
at a certain critical temperature whereupon the
mechanism co-operates with and opens said pair of switch
contacts to disable the appliance, wherein said push rod
includes a region adjacent its free end of reduced
cross-section with respect to the cross-section of the
fod at its free end, whereby in use as heat from said
appliance or heater is transmitted to said region
through said free end so at said critical temperature
said region deforms under the force of said sprihg ‘
mechanism to permit axial movement of the push rod and
opening of the switch contacts.

8. An electrically heated appliance incorporating a
thermally-sensitive control as claimed in claim 7.

U

A

d i i d, t.h ith
| ey BraSediie RNl MRS, BT Adbif3a P BRI L

er

a
n

by

f th ' hei 20  held
a aRPHFRLFIYS, AGEEARIOY HSanE ATTENERE G MRSHTEAPH arranged i n



mechani sm co-operates with and opens-said pair of switch contacts to
di sabl e the appliance, wherein said push rod includes a region adjacent its
free end of reduced cross-section with respect to the cross-section of the
30 rod at its free end, whereby in use as_heat from said appliance or
heater is transmtted to said region thrbugﬁ Said free end so at said
critical tenpegatur i 1 f g
mechani smto pér m tia%gagma(ﬁ %etq’glfq-'r]t@e La%gho‘%‘g WP%‘?%SQ &béééeﬁ}:?lgi%?
switch contactas BerelAnd@ﬁ@ﬂﬁhﬁ@MW%ﬁhﬁ%ﬁﬁﬁt%ﬂﬁﬁ|%mc%h¢n%©¢pmpanvhgga
thermal | y-sensji-hyengantrol as claimed in claim?7. - 13 - 9. A
thermal |l y-sensitive Cut-out switch substantially as herein_described with
reference to t%8'acéoﬁﬁ&ﬁ?ﬁﬁ&Km%%ﬂ%ﬁﬁ&V?HF°W$¥?kn?@EI@“s%%%???%@aéﬁﬁtro
for an el ectrlﬁahtédha@padaw lsmmaﬁiﬁratmla?éltyeﬁélﬂﬂea@wrﬂbéarwheﬁ with
reference to the_acco §Fﬂé| ﬁ% Sp electrically heated
appl i ance |ncoFﬁ8F59Pg§ @m¥%WQ/ MRS substantially as “*
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