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Thermal | y-sensitive controls for electric imersion heaters This invention

2170956

relates to thermally-sensitive electrical controls for electric imrersion
heaters of containers such as electric kettles, jugs, urns, pans, coffee

percol ators, | aborat equi pment 5 and tHe Tike. Such i rrrre[z:lso?mpﬁ rs
st ad gd ®

generally conprise

be secured in
t he cont ai ner.

ating elenent carried by a head whic
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are nmade to the heater. Such red to hereinafter

as "inmmersion heaters of the kind described". Thermally-sensitive

el ectrical controls &gislynvERivrPt d1etia stofthéemking-slensithed are well
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responsi ve actuating neans

coupl ed tol6hetemnmichatet ia Sia-stalledhcobidink @ads by means of which
electrical connections are made to the heater,
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uch immersion heaters are referred to hereinafter

as "immersion heaters of the kind described”.

Thermally-sensitive electrical controls for

immersion heaters of thé kind described are well

k
m

nown and generally comprise electrical switch
eans adapted and arranged to make electrical contact

" with the cold leads of_the heater and effective
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n use to interrupt the power supply and thus disable
he heater when the liquid within the container

oils or when the element overheats consequent

pon, for example, having been switched on with
nsufficient liquid within the container to cover

the element,.
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An example of an immersion heater provided
ith a thermally-sensitive control of this type
s described in British Patent Specification No. 1470366
n which the control mounted externally on the
ontainer is clamped to the immersion heater head
fter the head has been positioned adjacent the
ontainer opening., The control includes an electrical
witch operable to disable the heater, there being
irst and second thermally-responsive actuating
eans coupled to the switch, the first being mounted

h
Pé}gsght'nanner in or adjacent an opening in a wall of
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-2- in good thermal contact with the heater head opposite a hot return of
the el enrent and the second bei ng nounted adjacent a steam outl et aperture
formed in the container wall above the level of the liquid 5 therein.
Thus, the first actuating neans is operable to break the switch contacts
uponthe el enent overheating, and the seeoBd-actuating means, which is
couplgdito the switch by means of an overcentre spring nmechanism is

oper abl e to opednt geodwthehmabdncantactOowifdn tihei headerAheadoppassitauch as
this have sever gl ndtapReGkn: of! Ehkl X1 chBReCARAILAY AUbPHdidlg A e
specifically adapted tor use one wth the other, ang therefore only a
certain type of "@4RE&AnBAIARGNE 228 EBARD QAL S L1 B3PS tAL S, fOrMadhr

conbi nati on of gaAnthel candalifekewal beapaidey thiehe evequiorenaie 1dfquwid hermal |y
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Contai ner varl GREEEAR: actBAPA: EHOo5 oF BN Ecs gy NeatRb e FHer ha, ¢ ha
the control is hopbﬁéabathécawétby compactsi mpoan theueliemerandver heating,
relatively buIkgnhntpgpggagﬁgeacghggkhé,g%gﬁscogmﬁﬁgbggﬁ%dq?fganwed to the

el enent head from outsi de contai ne ter'the as been
appropri ately pb9i thensWwikghab¥nmeans ofcann@vencemersosdxiima 25 wall,

and the control nbghhAeER] 08 BpekabBl @of @penShleN sGACH Corntackst h a
uni ver sal rfﬁlacenen hfater_adapted for user fitting to a wi de range of

contai ners. A t HBPRaPPy-$Bflsi ti ve control which may be 30 used with a
w der range of contai Aerangemenassrshett as Bhiki havidasevier@ledrfawbEcksn No.

antih separate SHEARPEL-Ehe; EhidTReR B BonBuch Mrkl BERRIRAYY 0 TN
switch unit 35 adaptadnfohnaunseabnei withhshebothesn. and tthiesr efarengenent ,
the steam sensi phyg HnEErHEanEX?QaBEe@o taie éﬁhbéné it ipat er
carrying a tube for the egress steamfromthe interior. of the kettle,
15 by a particular combination of control and heater.
Secondly, the requirement of a thermally responsive
actuating means adjacent an opening in the upper
part of the container wall and the associated overcentre
spring mechanism is such that the control is not
20 particularly compact in construction and is relatively
bulky in appearance. Finally, the control must
'be secured to the element head from outside the
container after the head has been appropriately
positioned adjacent the opening in the container
A 25 wall, and the control is therefore unsuitable for
use in conjunction with a universal replacement
heater adapted for user fitting to a'wide'range
of containers. ' '
A thermally sensitive control which may be
30 used with a wider range of containers is described
in British Patent Specification No. 2042269. This
arrangement includes a switch-on-dry protection
switch unit and a separate steam sensitive unit
adapted to be mounted to the protector switch unit
35 with a mechanical link therebetween. 1In this arrangement,
the steam sensitive unit may be adapted for use
with an immersion heater carrying a tube for the
egress of steam from the interior of the kettle,



-3- which tube passes through the i nrersion heater head, or alterhatively
with a contai ner having a channel or passage forned at one side thereof for
the transfer of steamto the control. However, 5 although this control is
consi derabl e conpacter than the prior art control discussed above, it is
still necessary to mount the steam sensitidvé unit after the el ement head
has been secured.i he cont ai ner_.openi.ng.. 10 . A further di sadvaniage
with the abovewgﬁﬁgo%ﬁgfelﬂaﬁﬂeﬁr thrauah 8:1'195 immersAon Heates cover is

requi red whi chheadpoont all tethat itvied vhexittdr aambrtanitnend Hewindeen secured to
a cont ai ner. ' , ~SU r t e al, gﬁgpted for use
15 with a par t%agﬁ'?g(bl%oﬁ?a%%g%%\égngét}?%?efa%r gﬁg\?en g L?u% ra particul ar
heater and assBeratbeg tsansferniofhs tigam fia dhe qantuple wiHevevermber of

containers, sitaj 6n8h ﬁ“tﬁ@ﬁe%%%&Eoﬁoi@eﬁdﬁ%ﬂﬁéﬁéﬂfﬁ“cdﬁﬁﬁ&@éﬂePenﬁiUg on
t he size and_shsge of the _.container 20 congcerned.: thermal ) y-sensitive

control which 5888 & ﬁepﬁ/&?rt'érﬁvé’t"é’&ﬁﬁﬁ -n&?l’i’é’?@- ANSes 3% described in
British Patent iSpetillcakicesshry té4lmdiht ahd istddm Sexmitideal | the parts

of the control ' lLess i_al t ha erimetyic portion of
t he i mrersi on Hgggerggﬁggdkﬁ % ﬁ%%@’ﬁ?\thz’é?%thrégl-aolréseq‘rr%uen‘%de{féio”és to be
passabl e t hr oughet hientpdénengopenimg.cont ai.ner wal | frominside the
~container.ydhus, the af?ﬁ%‘%)f i sla@Vaintiade NARHE ¢ hEVY T4Hg 30 i s

of _th

mountable 1n the wall  of e contalner, wthout having to di sconnect and
reconnect any SFherssdpilari contzols dfd thats ans XA ROYeOM t he

contai ner mMNUiSCEegALEeAOWRicH 1% audtedlaFe drendry shddterC aand ol O
i nherently suitabge %o saL%et% th% user .35 ascg repl ace t el nt by o/
means of whi cHCORBF Ok BAFFeDeaR, BRCHTES T & AT teot O NTRAL b
such covers have to be especially adapted for use
15 with a particular container, and therefore even .
though a particular heater and associated control
might be suitable for use with a number Qf containers,
it is often necessaty to design different éovers
depending on the size and shape of the cpﬁtaiher
20 concerned. _ o |
A.thermal;y-sensitive control dhich'goes
some way to overcomming these drawbacks is described
in British Patent Specification No, 1415843, and
in this control all the parts of the control are
25 of less radial extent than a.perimetric_poftion . o’
of the immersion heater head to which the control
is mounted so as to be passable through Ehe opening
in the container wall from inside the Cdntainer.
Thus, the assembly of immersion heater and control
30 .is mountable in the wall of the container without
having to .disconnect and reconnect any éf_its'operative
parts and.this is convenient from the container
manufacturers point of view and also renders the
control inherently suitable for sale to the user
'35 . as a replacement. element by means of which, fdr_
example, a non-automatic electric kettle may be
converted to one.which is automatically switched
off when the water.boils.



converted.to one which is automatically swi tched off when the water boils.
=4- However, in the illustrated enbodi nent of the invention described in
British Patent Specification No. 1415843 a power cable is pernmanently
connected to the control, and noreover the arrangenent of 5 the various
conponents requires that the control is relatively elongate. Experience
shomé%;hat the provision of a detachable socket connector is highly

desirabl e, particular h)bwle'%efrheﬁ:a%%é)ﬁlrleﬂs%tﬂé&?éd’ M&&ﬂ&@%ﬁ ai ners such
as kettles 10 and in the prior art _aryangement. the provision of, terninal
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This 20 control kew sé& nount Ie 0 ead of. an i nmersion heater
and has an out etDBePFPNAR OB Ofeds detdichabla &nckefarannRItQeral portion

of the head so as thhQWG%&&b'a%l@Jr ildifl 411801 P tHe tdusevadd of an
associ at ed cont ai per re e head nmay be positi in or adjacen
t ed t E mh b %ﬁ& the h d b 4%; t K§¥€L dj t
t he opening with® ﬁ§138 r flnee&’ Yk ©% he control
through thelOpeandg1hrmh2|psude hht @mmbmgum@nfﬂthexpﬁdvﬂsxnnnn|ses a body
portion mountinge tlggg_.ﬁqgaﬁ ﬁé}% %Nirt %thlq:_eai ef foq,g %pal to interrupt
0 théele

t he power supply 't responS|ve 4 "Second
t hermmal |y respoﬁsteésa@nuéﬁlﬁ@ensawgrﬂéspemmanﬁhﬁ(nﬁﬂxﬁﬂ(9xqﬁntthe el enent

over heat i ng andcamza hblUbd iRckBAsed hrivitlg RAddri.td e afdyl actuating

means bei ng coupl e
of the control to be inserted through the container

15 wall opening, and in practical terms such an increase
in length would not be acceptable.
A thermally sensitive control intended to
overcome the aforesaid disadvantages is described
in British Patent Specification No, 2112209. This
20 control is likewise mountable on the head of an
immersion heater and has an outer periphery of
less radial extent than a peripheral portion of
__the head so as to be passable through the opening
in the wall of an associated container whereby
25 the head may be positioned in or adjacent the opening
with the control mounted thereon by insertion of
the control through the opening from inside the
container. The control comprises a body portion
, mounting thereon electrical switch means effective
30 to interrupt the power supply to the element and
responsive to first and second thermally responsive
actuating means respectively opérable upon the
element overheating and upon liquid in the container
boiling, the second actuating-means being coupled
35 to the switch means through an ovefécentre spring
mechanism and being exposed to steam or vapour
resultlng from ‘liquid within the container b0111ng.
The control further comprises terminal pins adapted



35 to the swtch neans through an over-centre spring nmechani smand bei ng
exposed to steam or vapour resulting fromliquid within the container’

boiling. The control further conprises term nal pins adapted -5- to be
engaged by a separate socket connector fo connectlng the el enment via the
switch means to a source of electrlcal The vari ous conponents are

arranged such t h%t tt’h asqg}éc@ggaaé%? Vé] Iﬁét 38}»;‘{3{&89 ns are s

di sposed on the srde of rn-use aces e elenent
head, whil st tdennegcsringrithee dmmergt n'ex:anamsrﬁ‘andcbemenus ateuat i ng means

are mounted tq g A didefidde Mr.por'i'hé’”vﬂ‘:ﬂﬁ@ ébﬂﬁoﬂénﬁs

general |y axial 10. plane of the control gortlons of the

term nal pins a& r‘?gfr(ﬁ"ggﬁiiséd‘qtb that o‘il'l‘%rs'é}'b%hdf'e?ﬂ% 3 AeFaFEY axial plane
opposite the Qitiuatdeny MRy it ey el &dn 6mdthées 586068 aﬁbuatl ng means.

15 Thi neral confiquratjon proyides renely, c act. control
ncor por at 1 ng B BN SR 1T et 3 265 BRe FELARERRLPERTE swi ¢ chi ng,
together wt hmﬂﬂdmtnzﬂhqon\erfmera:rsepsaplaimg oe¢ckanis® andkeecovdnect or .

The arrangenegk|d%€¥531dégﬂst dZﬁ gﬁg QERQPUEESQ be the head of

an i mrersion hea rmor to securlng t the control nounted
thereto, in ortf@djh%&nPfoddm AmanepeiieEf FhaenerallycaKiabl s

advant ageqigs  igl dritlof? i Gntrol N EHe Wé’éaéndbﬁoktﬂé% et the control is
achi eved 25 tqgether h ease .of  fit | | ustrated _enbodi nent

of the | nvent (O desafial) Hinaseing, Hithredta; the (PEbAINBLa81 12200, 1t he
swi tch neans |dfcltlnéesg€nmaie.t§s a:fra‘lorp]aa:ﬁe oppaodi e ethadependent | y B
eaponsi ve acCoRnty Sriand RERREiR Tapd € 4408he a8 Batnary contact
nount ed dlrecmepnse a respectlve col d | ead

15 - This general conflguratlon provxdes an extremely

| compact control 1ncorporat1ng both switch-on dry
protectlon and steam sen51t1ve sw1tch1ng, together
with termlnal p1ns for a separate detachable socket
connector._ The arrangement is such that the control

20 may be mounted to the head of ‘an 1mmer51on ‘heater
prior to securlng the head, w1th the control mounted
thereto, in or adjacent a container opening. Thus,
this control is advantageous in ‘that a reduction
in the overall bulkiness of the control 1s achieved

25 together with ease of fitting, ' ' o/

In the 111ustrated embodiment of the 1nvent10n
described in British Patent Spec1f1cat1on No. 2112209,
the switch means includes two sets of contacts
which are'independentiy'breakable' in response'

30 to operation of the first or second thermally responsive
actuating:means,deach"contact set'including a stationary
contact mounted dlrectly to a respectlve cold lead
of the 1mmer31on heater. The contacts are coupled
to the f1rst actuatlng means' and to the over-centre

35 sprlng mechanlsm by means of a push-pull link member
slldeably mounted to the body portlon, the first
actuatlng means being clamped between the body
'portlon and the element head and actlng d1rectly



of the immersion heater. The contacts are coupled to the first actuating
mmeans and to the over-centre 35 spring nmechani sm by neans of a push- pul

| i nk menber slideably nounted to the body portion, the first actuating
nmeans bei ng cl anped between the body portion and the el ement head and
acting-directly -6- on the |ink nmenber.gA-practical difficulty with this
confd{.guration is that very close tol erances have to be muintained for the
i nk nenber to arpetrteg & iniconsmbert | y A cpppetitlr 4WEfiburbptedth, and since

5 the stati onar%h%\émé&f@{%:cgﬁ&gtfs aéﬁa@?%&fdcfﬁgcéé%e%ﬁnégg col d | eads

of the heater, ef ances are_not on nvolrved I e nmanufacture of
the control buthawe to e rmeintained for wheuk inkurembert he apevstat ed

i mrer si on heat giycdiid i1 1 d opéh Ofike tHh £ESRCEENL A¥ES VednBY i HBe
acceptable to a _nanufacturer of {herpally-sensitive control

| 5 the y be
Qi Tficult t& atlenr ok AMNALE AT TR NG RRERCET AEALPARPERRNAIFREELY: on
heaters. It foldoovwchenMddld Heegpdefef ricie clhodtet, | ¢l osérabkdrahcesn British

Patent S i ficati No 21122 that _sjqnce the.stationa itchin
bontact o of ¢ hat, Mot unky TEvel vedtn S0 Tnddife SL8LEQOSEYERY SIL"Y |
el enent final tantingl duta awntalso coequeireéd tarthedmanufactiteit is

ted t [ ' : ' i f ible for a
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control manufacturer to sup [ precal 1 brated and tested controls
separ at el y 40 orflioffe reoler anegerknved yed dpavrke agceneablef&Pred control

i[lustrated- i SRARISAcEAIION o %%&Q&lhﬁ%é?%ifﬁ@éréo%@rbﬁe, t2)5 direct
Tounting, O MRy OGS, 6o RSy FRLE MERHSHE RS TRERRL S ST et s
i n use faces t wethesdserothesahsbactsurt ind eimperopon abebyepssi ti oned for
engagenment with the 3q #SIALANAY Y% IE WD et EFPed "EofOPL O111 §s EPYRER
15 1in British Patent Specification No., 2112209 that
since the stationary switching contacts of the
switch means are mounted directly to the cold leads
of the element final testing of a control cannot
_ be carried out until it is mounted to an immersion
20 heater and it is therefore not possible for a control
manufacturer to supply fully precalibrated and
tested controls separately from immersion heaters.
Furthermore, in the preferred control illustrated-
in Specification 2,112,209, having regard to the
direct mounting of the stationary contacts to the
cold leads the movable contacts are mounted externally
to the side of the body portion of the control
which in use faces the heater head so as to be
appropriately positioned for engagement with the
30 stationary contacts when the control is mounted
to a heater head. Thus, the movable contacts and
associated parts of the electrical switch means
of the control are exposed and thus wvulnerable
to damaging when the control is not assembled to
35 a heater, and this further renders the’contiol
unsuitable for supply sepérately from immersion
heaters.



to a heater head. Thus, the novable contacts and associated parts -of the
el ectrical switch neans of the control are exposed and thus vulnerablé to
-damagi ng when the control is not assenbled to 35 a heater, and this further
renders the control unsuitable for supply separately from i mersion

heat er s. -7- Imrersion heaters and their electrical controls require
very different manufhmhershontbeaberseandndhelir| ledectiricalacidntardls i s .
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Consequently a nanu con escribed in
Speci fication angzabblhﬁLl Iin genetacenéédlsouadqaﬁﬂg|hhnawhamh heat ers
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penaltles The el ectri cal- gontro s in guestlon are as _conpared with

i mersi on Y0 rRdfertleManefaghBrer gRF andetad lefud Hdhe Arsantiy y
transported ovgg tonlgedseldnﬁes, réptacefientooy @@nvai¥ior (pu:lmess on
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descri bed, said contr Int a uni i S nount abl e on
t he 15 the bodily shipment of immersion heater firstly

to the control manufacture and thereafter with
control to the customer will in certain circumstances
impose sigﬁificanﬁ financial penalties. The electrical
controls ih'question_are as compared with immersion

20 heaters compact and light and can thus be economically
transported over long distances; the same does
not apply to immersion heaters either alone or
assembled to electrical controls. Thus in certain
‘commercial situations the preferred control described

25 in Specification No. 2112209 is not suitable.

Accord1ng to the invention there is provided

a thermally—sens1t1ve control for an electric immersion
heater of the kind descr1bed, said control being’
in the form of a unit which is mountable on the

.30 head of an immersion heater and having an outer
periphery oflless'radial extent than a peripheral
portion of the head so as to be passable through
the opéhing in Ehe wall of an associated container
whereby said head may be positioned in or adjacent

35 the opéning with the control mounteéd thereto by
insertion of the control through the opening from
inside the container, the control unit having a
central axis which is aligned with the axis of



30 head of an inmersion heater and having an outer periphery of |ess radial
extent than a peripheral portion of the head so as to be passabl e through
the opening in the wall of an associ ated contai ner whereby said head may be
positioned in or adjacent 35 the opening @i th the control nounted thereto
by insertion of the control through the opening frominside the container,

the ceatrol unitnbaybRged f€RE! heRXtheMiontrbl BIGNAG Viddhdddy axis of

-8- the heater e control unit 1's nount e ereto, said control
uni t conpr|3|ngtP?¥§P°anEaé@cSﬂBtFﬁéuP&PFn&om&ﬁ}ﬁiﬂ%|ﬂi%§ tuanch are
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wher eby the ioldnéeadsloSedherhpareiyenhgdéseﬁrsw@hcbacﬂdmbeﬁ rected
openi ngs in SUC@h@PQ%eQQé&TlontﬁQ 8Pk 2ngehint"BEIG, & Sn €l ectri cal

switch neans includin east one se br eakabl e SMAt |ng contacts
bei ng nount ed wW?ﬁlhhgaﬁﬂceﬂﬁnBEQYopoéﬁaﬁﬁeﬁéceﬁhéhﬁmhﬁﬁtQﬁﬁhﬁﬁqLwther

conpri si ng Comlﬂ@étégy”@ﬁéscélﬂa!ﬂéﬁdst efmekhe fleltier @tend ot Ween 15
t he switch neans an]lﬁ_i?1 rengﬁtlve ¢ol d. l,eads an eing o erable i n use

of the control,h2%%2 ﬁﬁ? OBSRAPIS,FR FUC Yel Nt here being
first and sb@ondnthesanﬂl9hambponervehambeasun@heuﬁridaﬂ'dﬁﬁtchMtch means

respectively ongéghkeihpsatiat DE SLEERNbn'SICHY MO LIHIte |

within the contal ner sal d second actu ng Neans
use to steam orc‘?abGGFsrégaﬂ‘Bl mgunteh wigbiia ﬁ@%@@h&ﬂ IRSY mbemgs.and

acting on said €8¢ 591 EBANReAHEOKER LABrOWBRDEARG Db ehgTechani sm
sald control further co nal plni adapt ed e engaged by a

| SI.N
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15 the switch means and the respective cold leads
and being operable, in use of the control, to interrupt
the power supply to the element, there being first
and second thermally responsive actuating means
for the switch means respectively operable upon
20 the element overheating and upon liquid within
the container boiling, said second actuating means
being exposed in use to steam or vapour resulting
from liquid in the container boiling and acting
on said switch means through an over-centre spring
\/ 25 mechanism, said control further comprising terminal
pins adapted to be engaged by a separate socket
connector for connecting the element via the switch
means to a source of electrical power, the first
actuating means being disposed on the side of the
30 second body portion which in use faces the element
head and being coupled to the switch means via
a first push rod extending into the respective
switch chamber and being slidably mounted in an
axially directed opening formed in the second body
35 portion, said overcentre spring mechanism and said
" second actuating means being mounted to the side
of the first body portion which in use is remote
from the head and being respectively disposed to



means to a source of electrical power, the first actuating nmeans bein

di sposed on the side of the 30 second body portion which in use faces the
el enent head and being coupled to the switch neans via a first push rod
extending into the respective switch chander and being slidably nounted in
an axially directed opening formed in the second body 35 portion, said _
overcentre spbnegsidehasl sngerte sal Ly sexcienll pbauetoﬁgtheaoenbeomg nnuntqg

to the S|deeg%géP§x§£é%Pé¥gi {&é(ﬁg&%g&fgﬁnbgﬁ ?oESEQEet romthe hedﬁ

and being r | Spos one a generally axia

pl ane of the cbntﬁmitQHumeanschynmqangw¢ﬁganeeugnﬂspugbungdcoupled to the
switch neans §, e*gguyégggbgpgeeg&fgghnghbﬂggrtgsdrespect|ve
swi tch chanber an elng slid unted | n_an axi al | rect ed openi ng
formed in ©hebsing tWQHPt%%dfnh@“fﬁééaEﬁﬁ BBFFFGH@ 8PePABYt er ni na

pi nsI of | the c@oirneld lCiQi r@éilﬁimecbodytdikﬁrﬂidiﬁﬁ 1(5)ndetné gaeé general | yd
axial plane geney S ai e rin ani sm an

sai d second affifa gzozytrroorga?l AE eihﬁ éj 'é(gg'ﬁ]ggné\l[’?ﬁ ?ﬁe ﬁvgﬁp:ggﬁ he gener al

| ayout of theq&mﬂgsdxsnpsadeﬁottherathet shde cofit salidagebevadlly descri bed
in British Pagnla ISRAGIHd ﬂ%fﬂﬁ?@&&éﬂéetESiad&aekeeﬁt&aat a heater

with a control 15 nnuntegﬁ%hereto may_ be secured a cont ai ner by inser-
tion of tHE c&RL gtﬂﬁQﬂﬁﬂ#QWmPQﬁmﬁﬂH% ?ﬂcﬁnéoﬂFEPﬁEﬂnﬂaWFaP§°retalned
However , Wlth a contrmladcbﬁmmdammw:mé ifeenhtiont the, gbh@r&w tch nmeans

I ncl udi b| d 20

encl oged or. Rl Sle SattFleCh Enf AL PO ebRRCRENERS BRnEL " *"
i nsul ating bo@p ¢Gmadi¥;déﬂnmiﬂedtimeEnidiSbaﬁetenteﬁpengfunamismch U
chamber of chafioifdd i and adPERtaoe thaths fig ﬁsseaﬁ ke a%;;h%goa“d

maki ng electr| contact wth surt g
nmeans. TRPs Fountgdnthereto. may be secured to a con ainer by inser-

~tion of the control through the opening in ‘a container
wall is retained. -However, with a. control in accordance
with the invention, the switch means including _
- at least one set of breakable. contacts is mounted
20 within an enclosed or partly enclosed chamber or
-.chamber defined between two. insulatzng body port1ons
thereof, the.cold leads extending into such chamber
or chambers in use via openings in the-second body
portion and making electrical contact with suitable
25 connecting means of the switch means,_ Tnis arrangement
avoids the provision of stationary.switching contacts ~
of the switch means mounted directly to the cold
leads and instead all the operative parts of the
switch means may form part of the control unit.
30 As such the drawbacks discussed above assoc1ated
with the preferred control- descrlbed in Patent
Specification 2,112 209_1n_certa1n_commerc1al s1tuations
may be avoided since a control unit in accordance' |
with the invention may be manufactured, calibrated,
35 tested and despatched by a control manufacturer
independently of a heater, and controls can therefore
be supplied to a heater or container manufacturer
for attachment to immersion heaters without the
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avoi ds the provision of stationary switching contacts of the swi tch neans
nounted directly to the cold | eads and instead all the operative parts of
the switch nmeans nmay formpart of the control unit. 30 As such the

drawbacks di scussed above associated w thethe preferred control described
in Patent Specification 2,112,209 in certarn commercial situations may be

avoi ded since geggnichp! gusgbqhenicggrsﬁmgg Hid bt ind NV B3 G O O

manuf act ur ed, I brate teste spat c y a contr
manuf act urer | KB@paREBKEPY Of &hﬁeéﬁéﬂcnmﬂfQRﬁnﬁﬂﬂﬁﬁ(ﬁﬂ?¥9ﬁ94ﬁore be

supplied to a beapaktay eaeuaksaar cmiamwfeactdtr hdnbersd tiachg®yH t o | nmersi on
heaters wi t hou

- .heed f uent t stln operations.
Furt her nore, hgatflo?fgﬁ Re&at[lp{g ERt (,sn lr#; ﬁVia'?"lc %bsecF i partly
encl osed chanbehleideﬁaﬁbemsppsss@dh t - f the switch
means are shiel ded from possible - 10 - damaging for exanple in transit
when the control unit is not assenbled to a heater. An addi {1 onal
operational advantage of an arrangenent of this type is th since the
el ectrical parts of the 5 switch means are |located in an i
and are thus isolated fromearthed conducting parts, the p055|b|I|ty of
"tracking", i.e. current running fromthe live parts to/earth consequent
upon arcing aeross the contacts is avoided. 10 . Jhe connecting neans
of the switch neans arranged to., nake electrical conyact with the cold
| eads may take any convenient form although the arr#ngenent should be such
tQEE.the need for close tolerances in length of the/cold |eads is avoi ded

N/



15 having regard to the inconveni ence such may inpose on a heater’

manuf act ur er.

Thus, the connecting nmeans may conprise |eaf spring contacts

nounted within the switch chanber or chanbers and arranged to engage

respective col

d | eads of the el ement whe he control 20 unit is nounted t

t he heater head. Such |eaf spring contacts are preferably resiliently

d%a??ﬂggféf' anﬁ ib”ﬂ?;@?%&‘i@ %@m%ﬂ&%érﬁé’ioﬁp” ngs sigge

supported e.g.

such an arrangenen

unusual Iy close tolerances in the

length 25 of tweitols netdassAmpbiedetgpp hgasersi ciPhiaddikignalont act
prefssurez t?mbﬁpélﬁbtﬁdﬁdltadeaﬁula@esafl ahaegarayxg?nmw lazaltm@nection. I'n
prererre e 0 nent e, coptro nit,1s,ada e t St eam or
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vapour egr essi
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t he el ementSheswlitob peass ngreht oaghetihdnhaad inshd atdewnhadsdrnmal | y
actuating meangngehpg gRub CfabPdrhd BEoR*RAERCLY HiRFUBIARS Uk £y Ough th

tube. It is al
t he second act

S0 ehvi saged € intro uctlon of ste or_ vdpour to
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unit may be adgpbmdrheriuee ﬁhkhs E@reﬁiéﬁpb%ns%qﬂﬁﬁﬁﬂdﬁﬁhfEEé a tube o

passage runnln

or vapour aper

e ou

ﬁ?%slgﬂ?h§°ﬁbﬁ€FsméFIa8918 S-container. In both cases, it

wi |l be appoeciated Thatcenneetihg meahsobfuttihie iswitatsatdans hrough the

opening 5int
mounted to an
t he cont ai ner
body portions
another, the t
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having regard to the inconvenience such may impose

on a heater manufacturer. Thus, the connecting

means may comprise leaf spring contacts mounted within
the switch chamber or chambers and arranged to engage
respective cold leads of the element when the control
unit is mounted to the heater head. Such leaf

spring contacts are preferably resiliently supported
e.q, by compress ion springs mounted behind the

leaf springs since such an arrangement avoids the

need for unusually close tolerances in the length

(0]

a

e

r

and comruni cating wt a steam

o

of the cold leads whilst enabling sufficiently \/

high contact pressures to be achieved to ensure
satisfactory electrical connection.

In a preferred embodiment, the control unit
is adapted to receive steam or vapour egressing
from the interior of a container via a tube carried
by the element head and passing through the head,
the second thermally actuating means being so located
to be exposed to steam passing through the tube.

It is also envisaged that the introduction of steam
or vapour to the second actuating means may be
laterally from above, and the control unit may

be adapted for use with, for example, a container
having a tube or passage running down the outside



opposi ng sides of the first and second body portions 15 nmay be provided
with recesses arranged to define the or each switch chanber when the body
portions are interengaged. In a preferred enbodi nent both body portions are
fornmed of a nolded thernoplastics material. The configuration of the switch
means of 20 the control unit in accordamcgiw-th the invention, may vary and
It Lgxgnvisaged that for exanple a single set of breakable sw tching
contacts coul d tirerscl/idiedl sdmmin Bt isg pohtsh va ¢ teapeont vapoaf either the

first or the second ther I re Y 5 ac t] 1s Whereby to
I nterrupt the &R/%rratslhrpepr{% téc@“_? h _%;t%gr.l.lzl?\et%#ég %é'.'g%glfl?g% Il be
appr eci at ed- t hdin thathcorases, skt widl ibe| 2pRr ofi gted sthat cs imeabl e cont act

which is arrangag t&'b@zactlﬁdwniéoypgg&ﬁéléhp@ﬁghreﬁlé igefﬁngq be

di spl aced 30 away from an opposed stationary confact. terpatively, both
the contact® mehP l:}'é‘?wtﬁf%ﬂﬂae“ﬁ% Hdsi t"e“%e?%‘é%’;'dr nUDAE cFaRaskE t he push rods
may |ikew se belewirmsd ase fmurth &P |0 edfe nimmer OPPOShé gt €k rpefoo08s to act on
t he respective contact. of the set referred. enbodi ment,

S P 35 ._1n & 0
however, two sét® dFP3D A AECURRE A RUAAIRTERE oF B 2E0REAHAF espect i vel y
by the first ampeyeioond push rods so that the first set is breakable in

response to operatio fat : = {1 h I t I ng nmeans upon
overheating of the elrter?reanté}eeafne(fﬁ%éezes%%%dn%ﬁ%%%' ?%H%réeg %ﬁl aﬁll&n response to
t he operat iléh SfeeQndRPInhRRt igns @horhe veorkroht it naeastabpicatadi d
within the contgdgiratiel P ddmbne Niifot hér SUEHe 2Ewd! bodgepBRt ibhe fir st
actuating neanﬁg%f COHﬁ%fd to tkﬁﬁélrst set _of breakable contacts by nmeans
of\the first pREEIHEREELERANFLSH RS heaRke IREABD 5188 #F on into the

switch 10 charfieirctaivh di Bpl@ireabl Eithersmoniseth cobpehatmotualliyyhe first
actuating ”Eam%éﬂbéﬁﬁﬂfé%ﬁéé”béwfﬁé first and second body portions
15 may be provided with recesses arranged to define the or each
switch chamber when the body portions are interengaged.
In a preferred embodiment both body portions_are
formed of a molded thermoplastics material.
The configuration of the switch means of
20 the control unit in accordance with the invention,
may vary and it is envisaged that for example a
single.set of breakable switching contacts could
be provided which are responsive to operation of
- either the first or the second thermally responsive
- 25 actuating means whereby to interrupt the power
supply to the heater. 1In this case it will be
appreciated that.the contact set may include only
a single movable contact which is arranged to be
-acted on by both said push rods so as to be displaced
30 away from an.opposed stationary contact, Aiternatively,
both the contacts may be movable in opposite senses,
in which case the push rods may likewise be arr anged
for displacement in opposite directions to act on the
respective contact of the set,
35 In a preferred embodiment, however, two sets
of contacts are provided which are acted on respectively
by the first and second push rods so that the first
set is breakable in response to operation of the



fromthe heater head, whilst the over-centre spring nechani sm associ at ed
with the second actuating neans is coupled to the second set of breakable
15 contacts by neans of the second push rod extending through the first
body portion into the switch chanber and; glispl aceable upon tripping of the
over- centre nmechanismin a direction towards the heater head. 1In this

case Lhe T eSPegiitCehOPhALlySateudlingihelsl Qe budtRRRA) © chanber §_
defi ned betweepn the c ntro grtlons altg g’tlvqi%][a commbn SW t-€
chanber may p?%?lﬁgﬁmeﬁ CoﬁPéoE gnSESOR a&&ﬁ’ %e invention

may additi onaihyresppnsecte therdpehatﬁahlpfrsa@mnd\therhaktguatlng nmeans,
for examle | leghlfisifbn 8£u§t§h mBGhisN 4pth eqaqafaﬂwﬁ 1 e | o] b4 ©

to disable the upon serious overheat
consequentsupbmllan9ure of sald first thermally responS|ve actuating neans

in an overheat condphy8)- ﬁ%ﬁu%@@:&@&@&@@&u& £ 1 Ladud € Dig a
safety point of view pa I ar t nt-r uni.t .is used in

conj uncti on WW?ﬂnﬁnl?ngﬁ #G ﬁ@a*@? r§qp§£§ Qfﬂkﬁ eakahte jug or a kettle
with plastic gantactsnbg meaherofdthacﬁ1em&o¢ushﬂrodaeﬂtemdmngng creep

bi metal Ty SPnfSOYELAR! bychRaCBUBL°bort B NFlkd hd Igie gy (NE second

set of contac nmeans o hird push rod
whi ch extbhdschambeghand épéﬁllﬁgeiah’ltehéfsé‘mqﬁﬁjW%@RQWimo the switch

chanber and Iéfdeﬁal gepakl sclcaa%mgr &@talw WG diBdivh in response
to operation of. E gl gg hnetal suc an arrangenment e third push
rod preferabl r%@tE SnhepLes: hepdeo; the, oves- %035?’61??1

overcentre neméehanmsmoasbatxhhed sdith mﬂeukacdnﬂ)aunu&ﬁin¢ontacts Mthh‘\)
are displ aceapl g,10; LN-QRRISI! §0° g:%e%%%ﬁ£%%®%% W LRI On of the

st eam sensitive actuat I Ng- means an
15 contacts by means of the second push rod extending

through the first body portzon into the switch
chamber and d1splaceable upon tripp1ng of the over-
centre mechanlsm in a direction towards the heater
head. 1In this case the respective contact’ sets
20 may be locéted'in éeperate chambers defined between
the control body port1ons or alternatively a common'
sw1tch chambet may be provided.
A control unit in accordance with the invention
may addlt1onally compr1se a third thermally responsive
25 actuating means, for example in the form of a slow
acting creep'bimetai, which is operable to disable
the heater only upon serious overheating of the
element consequent upon fa11ure of said first thermally
responsive actuating means in an overheat condition.
30 Such an arrangement is 1mportant from a safety po1nt of view,
particularly"when the control unit is used in conjunction
with an immersion heater of a plastic hot water
jug or a kettle with plastlc parts. In a preferred
such embod1ment, a slow acting creep bimetal may
35 conveniently be coupled to either the first or
the second set of contacts of the switch means
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back up bimetal respectively. As discussed above, in a preferred embodi nent
the control unit conprises-conpression spring supported 15 | eaf spring
contacts located in the switch chanber or chanbers and arranged for
engagenent with the respective cold | eads of a heater in use when the
control unit is secured to a heater head- THhe-conpression springs may take
dlffe%ent forms, although 20 it wll be appreciated that the springs
shoul d be of apbYopﬁaaseOfaaethmrQrpusberadsuhﬁnmlemtem@stamkcm@ﬂssure over

the required toaﬁraaaﬁmgnlenehersﬁsahad a‘g o on Hfa.% %@%VGSS'OH
springs conprise COI#nﬁErln on ently Seated in

sui tabl e recess¥¢ifg a?hgfhénglﬁﬁ QFSPﬁécﬁﬁpéﬁ B@d@ ﬂGFﬁG$HOWh|ch f aces
t he head. AItermnayvetym the Rpadngs FeypeAse itee opRlriatdlony oound ribbon

springs. ef e provi des a m ni mum of 200 gns cont act
P8 i e e SR mTREL AR,

préssure 30 Wi the order of 1 mmto variations in cold
|l ead length. In a preIersedheabodrnangemehe thesthiibdr pakhy rodsponsi ve

actuating nean pggpfé§fg gcégagﬂggﬁéngtgége%ghkhgtagku%hgr b the form of

a stressed sheet net al g ESnf IPgurati o mhlch\MII
snap between tW%°%Bb%§|F%I9 fli YVeEcen F?gmegbﬁansmmﬁphtbh&ng995|n

t enper at ur e. Exa@vlﬁﬁcpﬁdéycﬁwdcmﬁaéﬁlé ébﬁtdéESrwBQGh'Br@rakhﬁﬂa@@%%ﬂ%
SpeC|f|cat| 252 Such an _actuat or may

and
convenlently be sé%%é IY% ??ﬂ?%ﬁdbn fe?88“§3c89d°888?tﬁ8PtPén of the
control unit withé steamesénzitivéecattastingendahy anansfothe. g. a friction

fit 5 stud or e operative parts of the control
G o BlhErar e rit Pty

formpart of a se nt al ne ernatively, however, the
actuator may be nountA% Giscussed oabaver i ineanpreEer pedt kmbodiment! ust r at ed

in the aforesaithdrednttolPaiei chfst {4 &Rt tOMpression spring supported
15 leaf spring contacts located in the switch chamber
or chambers and arranged for engagement with the
respective cold leads of a heater in use when the
control unit is secured to a heater head. The
compression springs may take different forms, although
20 it will be appreciated that the springs should
be of appropriate rate to provide a sufficient
contact pressure over the required tolerance.
In one preferred embodiment, the compression springs
: comprise coil springs which may conveniently be
\/' 25 seated in suitable recesses formed in the side
of the first body portion which faces the head.
Alternatively, the springs may comprise helically
wound ribbon springs. A preferred such spring
provides a minimum of 200 gms contact pressure
30 with a tolerance in the order of 1 mm to variations
in cold lead length.,

In a preferred embodiment, the first thermally
responsive actuating means comprises a snap-acting
bimetallic actuator in the form of a stressed sheet

35 of bimetal having a dished configuration which
will snap between two oppositely dished configurations
with changes in temperature. Examples of such
actuators are described in British Patent Specifications



10 No. 2112209, and forming the subject of British Patent Applicadtion No.
2097920. Such a bridge. nenber may be cl anped between the control unit and
the heater head, in which case, where controls are supplied separately from
heaters. as discussed 15 above, it may be necessary for the actuator and
bri dge menber to be mounted to the contrd4 unit and heater by a heater _
manuf acturer. However, this can be a straight forward operation, generallJy

i nvol vi ng no d@se 103 HAhcard bR H%%- t hBRehopB agtpatQEcBBYabl e fromthe

| ploit-nt OI Vi e}Nétfmi’efrrﬁﬁtﬁﬁtr e @6té&r tol théss ghagoenuh&ag_leéonahat an Cal
alternative fqormof actuatin ans_nmpy be us .or exanpl e_a nenory neta
devi ce. The o&é‘?r&%rﬁqret’r%%h i n‘é?nn?%%fuﬂglg VQ%&F’ 3B UREH&CEhi ch i s

pi vot abl y nourthel heatdér beadnby megnpoofi engand. fnticthonsfdpri ng bi ased so
as to be a L r e blLe | KPS through an

unst abl e gggdgggﬁ réM@§£Y%¢oﬁﬁ @ﬁg?ﬁ gﬁ%ﬁ g%fa#?agﬂgn%h??gf§ah Il be
appreci at ed t tRar o of Hehe RNtk rBayoSPrRoRabtcf sanhehfrrentad nedds of

2 oreforrod onput e g AaCORERY, PhaREvRE) chSantuateE Aoy M e Type
descri bed amdQﬁeﬂ?ERF¢¢1??i@é%??F%#eﬂtbﬁbgﬂ?fWEQ?an°g5thﬁo?°Ef12208.

Thus ,dthe SEHnnmgugéﬁﬁaﬁﬂy;&mslNHOSeQ&DdaBﬂiFPbPCPatbhh.Bbeciﬁﬁba;ion(j
mount ed i conty i r a n nt er connect e

by a geneaaqt I sm'\/&tlbﬁz'@'} %%%pgﬁgﬁélghglgﬁégecg Pg Eﬁgigﬁgne of and

di sposed bet weatente Applaicdatiom nio. UEK7928pr.i Bychwhi beigdgevi di ng adequat e
bi asing of 't NGty WEFHSE TUfipd ! BEEwSni LReSEBRLEQROSRIEONS, Nas a

relatively low rate an hus can accommodate relatively |arge angul ar
noverent and Hbricisikeater (hpade ih vRichi gaeq, nhererePREFOLS  m of

Spring is a Cofy RAhEIOLRY & Spar &l PoFt 68 héRtekk 85 dYsceBaead portions
disposedifglxgggve it may be necessary for the actuator and
’ _ .
bridge member to be mounted to the control unit
and heater by a heater manufacturer. However, ..
this can be a straight forWard;operation, generally
~_ involving no close tolerances, and may therefore
20 be acceptable from the point of view of a heater
manufacturer. It is also envisaged that an alternative
form of actuating means may be used, for example
a memory metal device. _
The overcentre mechanism may include a lever
25 member which is pivotably mounted to the second o/
body portion and which is spring biased so as to -
be movable between first and second stable positions
through an unstable dead centre position. With
such an arrangement, it will be appreciated:that. -
30 the dead centre position occurs when the two ends
of the biasing spring lie in a common plane with -
the fulcrum of the lever. In a preferred embodiment,
the spring is a wire spring -and is of the type
described and claimed in British Patent Specification
35 No. 2112208.  Thus, the spring preferably includes
two arms which with the spring mounted in the control
unit are generally parallel and are'interconnected
- by a generally "V" or "U" shaped portion lying



t o- back rel at’ion. 10 The second thermally responsive actuating nmeans
which is operable to trip the overcentre spring mechanismin response to
boiling of liquid within an associ ated contai ner nay take any conveni ent
form and in a preferred enbodi nent conprises a 15 snap-acting binetallic
actuator of the sort described above with yegard to the first thermally
respﬁg;ive actuating neans but set to operate at a | ower nom na

temperature of §4reGuagphaeSar (BAA. Hikpoe i bRl EHROBRNI 1AL UALOT i ||

generally have a nomn perating tenperature in the order of [err] in
order to minini8emSnui84ABed BPFRPAng¥WBilenProvidingr adeguase for exanpl e,
the heating el eppasingeopt the Seiveght hgmdeevanitbs eieher! oferpear at ure ow ng
to scal e being forgfd on t@e surface of the elegeni). 25 ,The second

Fashw

bimetal lic act uatdP FahOBLtiBORt 8P n3rELAELYE ofi 3E§ act uat or
descri bed i nSt hehad ocanaadcBnmbdabePaetatiSptyi Liacage anghih ar? nbai@ntnd

thus preferably_lke te.a e he .axi Isane ,0 r ol
Thi s configurat?%% éﬁﬁ?g p?gﬁg[gﬁlgg%nl%ﬁ§% ?ﬁe{#g aF?spgb%m%%%g%%%% by
the actuator istoxmiefsepringeisyvar combinededonblensoringy beaviad ently

conprise an uppggohegh gpriyonsHipel pBPREOALCH WPl elihg nSeakd push rod so
that when the lever is trlpggggln response to 35 Operation of the second

actuat or the hekP~Packipple of urges the push rod towards the heater
head and thpgeby breakheasé&ebnaf thepinally ebspbasivet eetidting - 16 - As

vapour on the. cRESE FRLPRaiH oPelBEnST 58 REEBLERS, Y A S ar | ous vays.
Wiere the i merspoingemechanismi é8 Eesponsbetbobotibdnggiofsd igfuist eam from
inside the cont@i pR{nVhA hESoBateqd! BBREAliReP" AR ¥3Ke ARy convenient
form, and in a preferred embodiment compr ises a
15 snap-acting bimetallic actuator of the sort described
above with regard to the first thermally responsive
actuating means but set to operate at a lower nominal
temperature of for example 80° (the first thermally
responsive actuator will generally have a nominal
20 operating temperature in the order of 140°C, in
order to minimise "nuisance" tripping of the actuator
due to, for example, the heating element operating
slightly above its normal temperature owing to
scale being formed on the surface of the element).
25 The second bimetallic actuator may be mounted in
a similar fashion to the actuator described in
the aforesaid British Patent Specification No,
2112209 and thus preferably lies at an acute angle
to the axial plane of the control. This configuration
30 is preferable in that the radial space taken up
by the actuator is minimised. The overcentre lever
member may conveniently comprise an upper heel
portion which cooperates with the second push rod
so that when the lever is tripped in response to
35 operation of the second actuator the heel portion
thereof urges the push rod towards the heater head
and thereby breaks a set of contacts of the switch
means.



axially directed bore or aperture which extends through the body portjons
of the control through which steamor vapour emtting fromthe tube outl et
10 may pass and which comunicates with the second actuating nmeans. The
outl et of the steamtube nay conveniently be sealed within or to the bore
or aperture by neans of a resilient sleeld® as described and clained in -
British Patent Specification No. 15 2113010. As discussed above in a iy
preferred formof tHHe ihiasussrd abpveothecaoptasli vpibodpypbetions are—

Prfw ded Whll th&dﬁtéwtﬁié eilﬁﬁfﬁgérhéﬁ@dof OgEL AR of - eaptbmrrlaan;@;hef fri ctlotn

i i ns n a preferr men arti-cul ar conveni en

to ngnufacturé 4§ﬂ§:§ﬂ Wé§i¥)?ﬁ?%ﬁﬁﬁ§Vftﬁﬁgﬂﬁgﬁ§8apgaPﬁo§8Ig nounted to

the first bodwaxdrdusowayes.or & hémee serenimberlyipnr heaters caeciesd t hereto,
d wh t t t f 2 to th

and when the seqqnd. hady BLtigMeds SPLELLERCREBy! (hLeHe2Bngl 0 Lhe MRin

body porti. r'Tangenen Suc ese el 1 cal parts are
securely engagmntt&m%e'lmethe headi ntkerer iscpreferpblyean t he body

portions need 1§ﬁ éﬂfééﬂemoé@ 89'5#9&9@%%& ea@ehbsr before the
unit is nounte to since-the unit will generally be secured

to a heater hé'd!f%&ﬁthetoﬂ% 33&@%?%%@&5365699&50 thEQughKe whi ch pass
t hr ough bothlwnncuxy&eamubruwhpm@ﬁgemiﬂt1hgeﬂﬂed gthedtubeasatdliee t he head

et or e O A o SeRESY SRbRISAERITHIER 3, progna Imer' on
heat er haV|ngamtuauxngwméqnshrénuedouubetlQé hbedstieiamh tiubeuse i s inserted
o xhr T Sl B (b Septeq Fientfl B E8, LhE SUEehy Thers o
portions are mfefml}t%]ebﬁérf&?ﬂ}s c9f i adreedl ipRtcrbeevecasi described
and clalmed.in Brrtlsh_Eatent Spec1f1cat1on No.
1s 2113010.
_ _ As d1scussed above 1n a preferred form of
| the 1nventlon, two moulded plastlcs body portlons
_'are prOV1ded whrch are interference fztted together
e.g. by means of fr1ct1on f1t plns._ In a preferred
20 embodiment which is part1cular1y conven1ent to
manufacture, the term1na1 p1ns and swltch means
are 1oose1y mounted to the first body port1on before
the second body portion is secured thereto, and
when the second body portlon is 1nterference fitted
25 to the main body portlon the arrangement is such o/
that these electr1ca1 parts are securely engaged
therebetween. The 1nterference f1t between the
body portxons need only be suff1c1ent to hold the
port1ons together before the unit is mounted to
30 a heater, since the ‘unit w111 generally be secured
to a heater head by means of ax1a11y d1rected screws
or the like whlch pass through both body portlons
and engage in threaded studs brazed to the head
thereby flrmly clamp1ng the body portlons together.
35 'In a preferred embod1ment, the control 1s
adapted for use with an 1mmer51on heater hav1ng
an externally threaded cup~l1ke head whlch in use
is inserted through a container openlng and is



5 A preéferred enbodi nent of the invention will now be described, by
way of exanple only, with reference to the acconpanyi ng draw ngs, in which:
Figure 1 is an elevation, partly broken away, taken fromthe end of a
thermal |y sensitive control 10 unit in accggdance wi th the invention which
in use is renote froman associ ated heater "head; Figure 2 is a

crosswgect i onal ryir@Wnal WhereaH 1Y) ddis w@&%é&i@ﬂ?%%h B e 2a is

i mrer si on heater, taken along line’ll-11 of

a cross-sect i on&PCHIBG &inghe Mé’r’b’eﬁ é@%%mergt FRMEEPbWN i n Figure
2 in its alternbbdyepprtionenarld Pifefetdlsly gamsraBBE ¢PIindKePadl ong |ine

[11-111 in Figur _ Figure 4 is a cross-section taken along line
V-1V in F|gure g %Elég §e§°§?93 cross-section taken along line V-V in

Figure 3 illBstrating?t preferred @uhqufmemr oy thmtautamtmgwhmt he cold
| eads of the 25ngbeggnheswrtllgeger 146 &a @ﬁfeccfrﬁ wipit omtted for
aken r%

clarity; Figure 6 _is a parti al croSs- s ctiont ITHe' VI -Vl in
Figure 3; and FFgfpEencestg &ﬁ%l@ﬂqQPEﬁﬂﬁiﬁﬁ drawingsseln Wiz of part of

‘the control taken alonﬁghr@eivhh”ﬂd éﬂédﬁﬁl&ﬁ%'ﬁériﬁ?fﬁféﬁﬁhfé& ly to
Figures 1 and 2 h%rnal on uni t mount ed on the -
head 2 of an eIE@?FF Fﬁlo éﬁﬁf@éi}¥|589§§$ e Fontrelse may
be retai nediPn ani&t en— acglmrdance &ﬁt—;h mirmeimvarn!airompﬂiﬂdlg fwrned in the
threaded rotai ning insonote Erth FoI 1S MR Bbd s TN 0et
peri pheral flange 4 tﬁ'éﬂééf—‘ 3 ii% @ srassrpegtianaentiew tof sthesilient
-rmng control unit mounted to the head of an immersion
heater taken along line II-II of Figure 1;
15 Figure 2a is a cross-sectional view of the
ocvercentre spring mechanism shown in Figure 2
in its alternative position:
_ Figure 3 is a cross section taken along line
ITI-IXI in Figure 2;
20 Figure 4 is a cross-section taken along line
IV-IV in Figure 2;
Figure 5 is a cross-section taken along line
V-V in Figqure 3 illustrating the supported leaf
spring contacts engaging the cold leads of the
U 25 element, with certain parts of the control unit
omitted for clarity:
Figure 6 is a partial cross-section taken
along line VI-VI in Figure 3; and _
Figure 7 is a partially schematic cross section
30 of part of the control taken along line VII-VII
in Figure 1IV. _ |
Referring firstly to Figures 1 and 2, a thermally-
sensitive control unit 1 is mounted on the head
2 of an electric immersion heater. The cup-like
35 head 2 in use may be retained in a water-tight



seal (not shown), as is conventional. The i mersion heater head 2 carries.
a tube 5 for the egress of steamfromthe interior of the container which
tube is braised to the head and extends, in use, 10 above water |evel

wi thin the container. The inmersion heatﬁﬁgalso conprises two cold | eads 6
and a hot return 7 which passes beneath t cold leads 6 and is braised to

the head 2 so as to.be in good therpal _cgntact,therewt 15 The {

control unit ™ ?%n%BUh?eﬁnsﬂB§P§R§ﬁ?ﬁfﬂe?hénhggg ??g§ﬂ SJFWHUIts 8 SEV
(Figures 1 :ansf 63n wis sdc bagedecontalineadby fieanse oft @ohs 1(r8.)em'raizlad to the
i nside of the f&?@&adé&%’é’@é:ﬂ?ﬁ?eflagoﬁ t(b@gae%t &thwtm'éh r@ﬁ&wed thereto

by means of 20 a single centr fixrn e cont conprises a
first body por%hQNPQE.|ﬁ@@rEbﬁﬁ%cFeBeﬁkPHPFﬁlwﬁiﬁnﬁeséc nefy portion 12,

bﬁt h suchI loprtim é)@anﬂn dhd&dfefnéﬁm gugw aables le@ﬁfD‘dQJ{ﬁﬁd cC materi gl
The mutually o aces of the bo Ltio 12 are recessed so
t hat encl osed ‘%7%’5 ﬂn 2y Clagnascgog}fgpmg dt é‘reed'g'ﬂﬁ&? it Whi ch
nount t her ewi theatehcheadc2 rcaahesm achubeaﬁsfoi: the (etgnessl ;ofas will be

described in o] g~8S ontrol unit,
t he body portlr%\{a@eé%é gﬁé I“H g?eﬁgeiﬁl tfég%glgn ther c&‘ means of pi ns

73 of the secdibgoiq |bhal?e%téhtb¢ehﬁﬁﬂcﬁnén +i o Us@pect i ve
recesses Ay f 4ptve iwatée ié{réi b@émaoabboeo&aﬁ%rshovné Mt ior: The

D ererence B OIIEIE oRSLIEED U LAPoDINAROLS g0 Ohpde control
nmount ed t o therdtaater? hehiichspassesnbenthehuthe: icolsedwadds t60 t he head o
o 2 Thepor RS HER 1A SR R ToBSR PO S e R BRA " T
hori zont al thermal contact therewith., -
- 15 " The control unit 1 is mbunted'snugly'within
the head 2 by means of bolts 8 (Figures 1 :and 6)
which engage in threaded female studs (8) brazed
to the inside of the head. A cover member 9 of
the control unit is engaged thereto by means of
20 a single central fixing bolt 10.
The control 1 comprises a first body portion
11 interconnected axially with a second body portion
12, both such portions being moulded from a suitable
thermo-plastic material. The mutually opposed
25 faces of the body portions 11, 12 are recessed \)
so that enclosed switch chambers Cl and C2 are
defined therebetween which mount therewithin the
electrical switch means of the control; as will
be descrlbed in more detail- below. During assembly
30 of the control unit, the body portions 11, 12 are
interference fitted together by means of pins 73
" of the second portion 12 which are friction fitted
into respectiVe recesses 74 formed in the first
body portion 11, as shown in Figure 5. The interference
35 engagement between the two body portions of the
control need.only be sufficient to hold the portions
together before the unit is mounted to the heater
head, since once the unit is secured to the head



shel f menber '13 which lies close to the central 5 |ongitudinal axial plane
of the control unit 1 and this defines at the side of the second body
portion renmote fromthe head upper and | ower segnental volunes of the
control unit lying respectively above and bel ow the central horizontal
axial_plane 10 of the unit. This configuigtion is simlar to that of the
control, described in British Patent Specification No. 2112209 di scussed

abové‘?‘/ Three t gn@i Bl tBi BS ekt eRd! €AY LW H MY e thikshs Rartion 11 and
include a live Eén’ a ngutrgﬁ Ein 12 and _an ear%gﬁpln arranged for )

connection to aléefBFafBufcfdFal ¥oCkaMP: S OO5 L 1958 FAASFRfFins el ectrica
power to the heating ®henéirstTbedgngoptrionond dindlhmiesi res hbk, iadntcdl ext end
parallel to andsgpeel ﬂ%ﬁ\h@gwﬁﬁ'h%gﬂgli'%@' 1B Yo Jt%reI g{q%ﬁélanged 20 in

a triangul ar _contiguration ] entralor earth p ying bel ow the
live and neubralopgatudinghoaniph Plenecof. thiee cantaolngmddr 19 of the

control unit dephBeeh@sSReeYfled5athitd SYWeOWRIHS idH ¥band is shaped

so as snugly to receive 25 a standard socket connector. As shown in
Figure 2, the tBPRFASP FPROtesfram Ghe bfes yopesadnd,dawes,&eanentit

duri ngdassemﬁl y]y_oi uhbg efnthel guﬁ“{flhﬁngt\r,ﬁyﬁdghmme%f%ﬁibmél y loosely
nmounted to the rst body rti n en .t he secan ody portion
12 is secured tﬁéPXFoaPﬁeb§$ﬂ§ gﬁ& FFP%F?lcﬁﬁﬁﬁﬁ?qﬁéaﬂaﬁf b}ﬂﬁgh s of

proj ecti onsl@7 of the sedbnd Bbds ponfiigursdkiwm ds stmilard ta ghtly engage
t he base portio 6 4pf e ~Rl 190 B qreg <4, | ri ng
connectors 35 ggaa:lgﬁ EE;Ef Srgk&ggo%?agglr&ggﬁ?i enltrJ %gtlgﬁ]]%ihc P:Eﬁ:frﬁrgzonateri al are
erigaged with t h8Ppaifigatippn¥oi62b122R8 dipcwssed iabaveand ThERe t er i nal

pins respectivet¥rmiRall pahsspai egtepanehrdughd tROFIeE /rigday he earth -
20 - pin s engaged, o 192889 hOPLEY" & TR giro™d Keutral pin
15 and an earth pin arranged for connection to a separate
female socket connector to supply mains electrical
power to the heating element. The end portions
of the pins 14, which extend parallel to and are
located below the shelf member 13, are arranged
20 in a triangular configuration with the central
or earth pin lying below the live and neutral pins
as shown in Figure 1, The cover member 9 of the
control unit defines a shroud 15 which surrounds
the pins 14 and is shaped so as snugly to receive
a standard socket connector. As shown in Figure
2, the terminal pins 14 include enlarged base portions
16, and during assembly'df the control unit the
terminal pins 14 are simply loosely mounted to
the first body portion 11, and when the second
. 30 body portion 12 is secured thereto the pins are
firmly clamped in place by means of projections
17 of the second body portion 12 which abut and
tightly engage the base portions 16 of the pins.
As shown in Figure 4, leaf spring connectors
35 18, 19, 20 formed of a resilient metallic strip
' material are engaged with the base portions 16
of the earth, neutral and live terminal pins respectively.
The leaf spring connector 18 engaged with the earth



pin with one of the bolts 8 which clanp the control unit to the head so
that the nmetallic head is earthed. The |leaf spring connectors 19 and 20 5
| ocat ed respectively in chanbers C2 and Cl are connected via respective
sets 21, 22 of breakable contacts to second | eaf spring connectors 23, 24
which are in turn electrically connected 29 respective cold | eads 6 of the
el'ement, as will be described 10 in nore detail below _ As shown in Flgﬁje
y

5 the | eaf sprPhB é®nengaged: at| sbst eadfhessef senake frgRdhee mitin

engagi ng partspig, withWBhéhobotHet belleadr RO alp the teseider . The.
second body por

n_12 aper Les ranged to receive
t he respectlve EbgdtPeghg Egsaegﬁet SP §ﬁ&ﬁ$:ﬁ$é§ e 5 so that the
ends of the coedrtheds eThenHeaﬁtapthagr@gmaﬁnbp;&ﬂkﬂﬂﬁnd;Zﬂ.and C2.

Thus, when §h5‘1889£88' Hgbkctiv@y”%dch% nd'@8d.ard the ends of

t he cold | eads engag e respective free enc s t e connectors 23, 24
renot e fron1th§°5ﬂ@§k8§lHléoﬁﬁﬁeﬁc§éﬂ§ setsozl, ?ﬁeQQeRFQ#ﬁEPk# t he | eaf

spring Connectebﬁtaats%oagécehdtMeatots@:he@d%o@:ﬁ&dtrsefz@ atgg provided
with a silver g oatlng ?llver 2&% %aﬁﬂe advant that silver, oxi de
produced by anyPiFBi AGeodPuFPFRgehECKES d &g tFesrechVects i s
electrically cooldcl eads Bsofl sheskebement, Fiagumeill, bendésnkihednd 30 the
roe o9, 0, LI h6PE SRERRASHETowT®, AP ST A3 HALA f1d%e 1 o

support the'le ensure t ficie con pressure S
mai nt ai ned. |n1eﬁ€ $PFG§9r§Pé&a§#§odFl¢eAP°attlﬁé]Mhm sfp!m ngs 28

conprise coi | $gkp8geikacaheinglys enigalylin rteceesemor«ﬂviaed inthe -~
first body por b iy ng I?%Q#VF3§ar at - heltcal l'y wound ri bbdwes/
a ‘Q&ﬁg

1 h |t
springs may al Bfge égeg°%YAp FEPQPFe&ico ement provi des a
m ni mum of 200 gns cyheasécond body port1on 12 is formed thh

15 _apertures 25 arranged to recelve the respect1ve
| cold leads 6 of the heater. as shown in Figure
5 so that the ends of the cold leads extend into
the respect1ve chambers Cl and c2, Thus, when
the control un1t 1s mounted to the heater head,_
20 the ends of the cold leads engage the respectzve
free ends of the connectors 23. 24 remote from
the breakable contact sets 21, 22 The free ends
of the leaf spring connectors 23, 24 and of the
cold leads 6 are preferably prov1ded w1th a sllver
25 coating, silver having the advantage that srlver . o’
ox1de produced by any arc1ng occurrlng between |
the cold 1eads and the contacts 1s electrlcally
conductlve.
As also shown 1n Flgure 5. mounted behlnd
30 the free ends of the leaf sprlngs 23, 24 are compress1on
springs 28 whlch support the leaf sprlngs and ensure
that a suff1c1ent contact pressure IS ma1nta1ned
In the 111ustrated embodlment, the compress1on
sprlngs 28 comprlse coil springs located in suitable
35 recesses prov1ded in the flrst body portlon 11,
although it is env1saged that he11cally wound rlbbon
_ sprlngs may also be used. A, preferred contact
arrangement prov1des a minimum of 200 gms contact



- 21 - pressufe up to a nomnal pressure of 500 gns over a tolerance to
variations in the length of the cold | eads of approximately 1 mm A
connection 29 nay conveniently be provided behind one of the 5 conpression
springs 28 for a neon indicator |ight (Qo5lsbomn) arranged to provide an

I ndication as to whether or not the heater is operative. Thus, during

nor mak, oper at | goe@lsyulrlle BFULR nto?ﬁnrea%ts 1 dstfr LBE S0 Z%n?é‘fo €L | g

connectors 10 19, 23 and 20, 24 urg contact sets 22 together such

that electricaP SOMeFange 5o J@rdatdens dn tthe 1lenshPhetheal terninal
pins to the el egrat ledds &P i@pPrdiinatdlst NEMEONK icdnéctico®t 15

thermal |y respggpsive actuati.,n ans in the form.of bi met al ].i ¢ actuator
30 of the sortggeg@lyi Eé’(!i“’ieﬁ”l?%ttrﬁ’s PRI ecﬁqqiﬂfi%e I\?)El Jfl‘3’>912252. As
shown in Fi ur eomprassidn tdpr ingaiRA0rfad) a memr uimdlicatohel kglie of t he

second body por(hbgn_si,%v)mi Car}r%q\gécﬁ ébs%gm ti}g {}g@rﬁd%%g%%g?gtof a hamrer

drive screw 31 passi n% rough an aperture 1nt he act uat or
30. A | ower petpPpwbeihesoarn gietorthehbeatartiss aweratived in good t her mal

contact with a wedgerhupedut ity Worda 3 oPgeYdErb bt h&hed bt e of the
the hot yeturn 7 of the elenment is

heater head 2 adjacent the point, wher

wel ded t her et o%gﬁn rﬁﬁ?&’:q"d'rvpedé’@iﬁ(?r tqtﬁr}eﬁlf i PLAND RN O figagenent with
the front &0d &P,a2Bi esid R05h 240dirYe Whe lcortat t dedity 2bun22d in and
extends 30 th i &l | | r &CL t [ n econd body .
portion 12 of tﬁ;ﬁ,ﬁ%&ﬁ%} iagril_itcyt gqgsv?nﬁt%ccﬁgciﬁc}%g&%zg %H%&?ée ;fE]Ti%got her end
of, the push ro&rpd fhegddsre rand aepdyaierterninal eingato stheéng connector

19~n the regi glelagiteof 35 closely adjacent the first contact set 21, as
shown in broken lines_ in Figure 4. The actuator 30 js calibrated with a

nomi nal operating tefb& SAEFYr Undrl |FrFhar (PuRiAte? 3nEbr3tti on when

t he 15 thermally responsive actuating means in the form
of a bimetallic actuator 30 of the sort described
in British Patent Specification No. 1542252. As
shown in Figures 2 and 3, the actuator 30 is secured
to the side of the second body portion 12 which

20 in use faces the head by means of a hammer driﬁe
screw 31 passing through an aperture in the tongue
32 of the actuator 30. A lower peripheral portion
of the actuator 30 is held in good thermal contact
with a wedge-shaped protrusion 33 formed on the

W 25 inside of the heater head 2 adjacent the point

where the hot return 7 of the element is Qelded
thereto. An upper bridge portion 34 is arranged
for engagement with the front end of a first'push
rod 35 which is slidably mounted in and extends

30 through an axially directed éperture formed in
the second body portion 12 of the unit into the
switch chamber C2 (Figure 2). The other end of
the push rod is arranged for engagement with the
leaf spring connector 19 in the region thereof

35 closely adjacent the first contact set 21, as shown
in broken lines in Figure 4. The actuator 30 is
calibrated with a nominal operating temperature
of 140°C so as to undergo snap action when the



- 22 - elenent overheats. Thus, in the event that the el ement overheats
after for exanple having been switched on dry, the actuator 30 reverses its
curvature fromthe configuration shown in Figure 1 whereupon 5 the bridge
portion 34 engages and noves rightwardly, i.e. away fromthe head, the push
rod 35 which in turn pushes the free emd 2% the |eaf spring connector 19
away fromthe connector 23 and thus opens the first set of contacts 21

wher eby to cutehemeptiovaehgaligr sTpPPy dRdthiesgment Kdhatediheg el enent yAs
shO\r/]m in Fi48urﬁlh_amﬁhaeoeeﬂhéatzuaftef:urbh'e:eh | ) &m?aria?éme@mﬁntr_edsm}ng |
mechani sm 40, L i g di SRose 0 e S nmenber on the side o

the firet bocys ShFened Phrdrerf sBR ¥RsbdRehono rovatess 19 QA e
axi al hori zontffopl the cénfhgurahienl shoFne imefliguremUU&hardumys a | ever
menber 41 havi pg,a /¢ SER1 18V bi Leal W (Hi as to
fit snugly ?\II tﬁ??\ ?ﬂgaﬁéggéygzsweﬁ?akhgg‘%% ngB{ g"ce%ngtﬁﬁt%%dfﬁever
nenber 20 41 isepi dse¥bFyomotiRechepd, stheamus hngad 3% wHel i r st body

portion 11, angnatASplgh&d’ tRE ﬂ?ebseﬁaobifdQ%egQéd_fafsgﬂlQld ever nmenber 41

i's pivotable between a first stable positi hown,in F 2) and
Sacond st abl o BOSREREAE (LRoRRaYnEEPRFBe SORSEELOl 23] A NG, (e 1i rst

stabl e positioopénsttiResEinat, stheof eventaetbel 14 Wheretas ddreutgh an

unst abl e d t e, pPQsL,Lion,, e_ Riasi: A SRr i ' t .S in
dotal Cbuo; SEF'¢he %ﬂ"*_dﬁgféP’}rBeaRén??gﬁﬁ%e&qﬁ%n%ﬁi&ﬂ I

Speci fication 30 NoAs2ghowngingRdgurgs2cofpe senty domititedwrdihee spring

including two Lbapepsds PRt bPBEcEhEP@sSS rﬁﬂgb%@éﬁdhﬂ%ﬁﬂﬂdﬁﬂéﬂiéﬁh The -
spring 42 is seatagﬁégin tches 43 for on the free ends. of a pair of arns’/

44 extendi ng difn e BRPYRetPRr 8035 memier,did: i%h iStd€ di rect i on
paral l el to thefstreéffirsbebodd, popdibhusemote [Eelomahd d enart 44 and the
undersi de fg tﬁga'e¥?é.ngggsé"éﬁé;axial'hdrizdhtalwplane of the
controll”'The:mechanism 40 includes ‘a lever member
41 having a generally Semiécylindrical profile
(Figré 1) so asléé’fit'snugly within the upper
segmental space of the control., The lever member
20 41 is'piﬁdtably mounted by'suitabré-means to the
first body portion 11, and a biasing spring 42
is provided so that the lever member 41 is pivotable
between a first stable position (shown in Figure
2) and a second stable position (shown in Figure _
25 2a). In moving from the first stable position -\
to the second, the lever member 41 passes through
an unstable dead centre position. - The biasing
Spfing 42 is not shown in detail; but is of the -
sort described and claimed in British Patent Specification
30 No. 2112208, and thus comprises a combined double
spring including two U-shaped portions disposed
in back to back relation. The'spring'42 is seated
in notches 43 formed on the free ends of a pair
of arms 4§'éxtending downwardly from the first
35 body portioh 11 in a direction parallel to the
shelf member 13, and thus acts betweéen the arms
44 and the underside of the lever member 41.



- 23 - Abinetallic actuator 45 simlar to the actuator 30 but having a
nom nal operating tenperature of [err] is |ocated below the | ever nenber 41
and lies at an acute angle to the shelf nmenber 13 between 5 the arns 44
(only one of which is shown in Figure 2) which serve to | ocate the actuator
laterally. The front part of the actuator. 43 rests on a support menber 46
of the_first body portion, and the rear portion of the actuator 45 is

engaged between one 1Qa a5imet £ I @] £6¢ 0SSt WB@lﬁf@aPOHSrtHE”QEEugtBPd the
shel f nmenber 13.,.The ,st,eam or vdPour resul tin romliquid wthi

cont ai ner boi [ iy i HHEHRY (2R3 %Rﬁﬂ%?b?g4SeWP§FéﬁuéﬁePfure 50
ext endi ng t hr ou@0°K% iehd daatsd el oe conel bemlqr pn)embeﬂsllﬂlanle pést he

I it. nmeans of a
E?P}[Lgneurhébergﬁeeﬁ/?‘gﬂlé%%% d o‘?%‘?%ﬁl S Qf“e’gﬁ%%egg 93€ #\8 end of the
tube 5 and tive Shferrid@fd 4% (@nlch one pihehiclh istshowe fpeFigure50, which
it will be seen'zl)S «nﬁtdaoﬁrsdédvé A b4y ki éé‘@uéiﬁi‘tlé’éew@gon”o' uni t.

Thi s arran enen ri be ained in Briti Pat ent cification
No. 2113018 and fd %Jsorhdrfc'l%aﬁcﬁ%‘h‘?%é o%?st?%n?%ga(ﬁuEB%he st eam
tube relative tmemi’nerhe%d ofn thedfridst Baqyn mﬁ&u%ﬂn,e mrgﬁ@rfeaflht hﬁ t
control unit is i in i s advant.ageous to e heater
manuf act urer. Ugon |qU| (fvmq{%agbqtl{#locro allﬁ"’er 3195 gb e 2% or vapour
i npi nges on 1{0he OFt MOres MFSiEatd ans- At Mf thetaower mEmbér ch ahén rever ses

its curvature bynheahed® by HRAat the tongue 52 thereof engages and
bears upwardly agalnst a post 53 provided on the underside of the |ever
meNger 35 41 thus triiRs S§Fe3 Are VAP TAS YLt ng divomi} yquid i - cl ockwi se

direction as V|GWQm1mnﬂHqgcdhﬂarw€r boiling is transmitted to
the actuator 45 via an apérture 50 extending through

15 the first and second body portions 11, 12 of the
control unit. The steam tube 5 is sealed to the
aperture 50 by means of a silicone rubber sleeve
51 one end of which is stretched over the end of
‘the tube 5 and the other end of which is pushed

20 into the aperture 50, which it will be seen is
outwardly tapered towards the front 6f the control
unit, This arrangement is described and claimed
in British Patent Specification No., 2113010 and
is advantageous in that precise positioning of

25 the steam tube relative to the head in order to

' align with the aperature in the control unit is
not required, and this again is advantageous to
the heater manufacturer,

Upon liquid within the container boiling,

30 steam or vapdur impinges on the steam sensitive
bi-metalic actuator 45 which then reverses its
curvature by snap action so that the tongue 52
thereof engages and bears upwardly against a post
53 provided on the underside of the lever member

35 41 thus tripping the lever member in a generally
anti-clockwise direction as viewed in Fig. 2 from

"its first stable positibn illustrated in Fig. 2
to its second stable position illustrated in Figure
2a.



its first stable position illustrated in Fig. 2 to.its second stable :
position illustrated in Figure 2a. The over-centre | ever nechanisnmis .
coupled to the second breakable set of switch contacts 22 by nmeans of a
second push rod 55 which extends through and is slideable in an axially
directed 5 aperture fornmed in the first bédy portlon 11 and thus extends
into the switch chamber Cl1 as shown in Figure 7. Thus, as shown in Fig.;

the push rod 55 is aFP8ng¥8rrELNERGadEYVER Wﬂqqﬂqqﬁﬂlkﬁﬂcgﬂﬂ%%% connect’

2;1 aﬂJ afent t heof tRe eeaohhebegtkab@e A dte it %ﬁcﬂ'\/h&ﬁﬁahtfts hedupferhpart

of the |ever is arranged to ¢ erat t.he ot her end of the :
push rod 55 sgiﬂbﬁﬁapeﬁﬂﬁn h@ F@f@W |Q§ﬂi{nﬁﬁﬁFQ()¥E% cond stable
position (Flgutbrdbghcenéeqaeaﬂ1@p@@1bomn|ﬁy(ﬂXHak*x(ﬂNne¢nmd15 t he

cont ai ner he d g t ereby to

open the se% ?ngg ggt ggggb glh %Slgb?\gq{s%z 416@ (I}?&Ias sﬂown SHQEITBIICGJ |y

in Figure 7. phreopxtends ipte: sheasoid amchamber (Enirg sheWRxt ends

through an apejhugegBei 7. th@h&@ WBPEhdA iR idle Lovae BuEIer 9, the
knob enabl i ng naaugg resettlggéa the control after ‘the over-_centre

mechani sm has b® rtPp8Er? for,engagemn W#ﬁ?eﬁ ek’ parts of
the control | osptédgi cohhectbanddr ad§hcant CheFrem did thelreof. t he first

body porti 1 hefa head .are or vapour
by means o?&thé ﬁgéglﬁé %?éyégid ?% €ﬁ51qﬁﬁ (ﬁ?#43|d éﬁ§3§%§@%hdy portion
11, the term naempensis4agrangedet@egoaparnate stiddmthrl otthew condensed 30

l'iquid by theeggebf Eﬁ@bﬁhsh?’réad s5BY sluddh THERS vi'fﬁﬂpﬁfhéﬁ!é’v@r 15.  Thus, -~
| i qui d condensin e f .menmber 13, under the actuator 45, runs off U/

e
t he shel f nenb@?gBFre&Eht§F&PeﬁnF8 4 tgePignond, s takke ROSAF 19Rd bet ween t he
shroud 15 and(fbgupat2b). consequent upon boiling of liquid within

15 the container, the push rod 55 1s urged towards

the'heater_head, whereby to open the set of contacts
22 and disable the heater as shown schematlcally
in Figure 7. A knob 57 is mounted above the lever
member and extends through an aperture 58 in the

20 upper part of the cover member 9, the knob enabllng
manual resettlng of the control after the over-
centre mechanlsm has been trlpped '

It w111 be seen that the electrlcal parts

of the control located in the chambers Cl and Q2

25 on the side of the first body portlon 11 wh1ch o o’
faces the head are sh1e1ded from the steam or vapour
by means of the resilient sleeve 51. On the other
side of the body portion 11, the term1na1 p1ns _
14 are shielded from the steam and from condensed

30 liquid by the shelf member 13 and by the cover
member shroud 15. . Thus, 11qu1d conden51ng on the
shelf member 13, under the actuator 45, runs off
the shelf member at each 31de lnto a perlpheral
passage defined. between the shroud 15 and the outer

35 wall of the cover member 9, a sultable dralnage
aperture, be1ng prov1ded at the base of the cover
member to allow condensed 11qu1d to draln out of
the control.



35 wall of the cover nmenber 9, a suitable drainage aperture being provided
at the base of the cover nenber to all ow condensed liquid to drain out of
the control. - 25 - As shown in Figures 3 and 6, a control unit in
accordance with the invention may additionally conprise a so-called creep
bi -netal 60 as a back up for the overheat p§otector bi-netal 30. The 5
creepsbinetal 60 is secured to the side of the second body portion 12 which
faces the heater headA®yshewnsiofFaghaeseB dnidvé,sa eond®olaparittures being

provided in the; R'H@%gkq%gc%h&QEﬂhtég ghvkﬁﬂloﬁsﬂgﬁt g%f§¥q$éfi 6 and

fixing bolt 8 pass tal us arra er cont act
with the head s%°@8f%%ebé $Ppcrabledi gregp dichketal @r@@u@-éﬁ%ﬂheating

consequent Uponuf:afbﬂreh@fo6é€h88tn 96@&@%%@»1%@&&@ sy, | mHehe _

illustrated nbodlnenﬁ ghl %HE i S co e %o a.free_end 15 portion 61

of the Ieaf 3prfhESRoNEBELR: 2 §Sn§8ﬁ§r8 °tﬁ PaSHGen %o fPE ext endi ng

t hrough an apersecendnbodly pecvibdnbd2lywhdchi iaceéd ithieo hielatethdda® C2. The

creep bi-netal ' t of 050 -t.he t oQf ri verheating of
gg ﬁéaﬁg RQQQ%?UBP15P ?§¥%B agéta e§8%§é§

the el enment 20 nsequen u on re o and is effective
to urge the pusheind BQOEHGG@hHB the bimetalof 0t hbriough spnmmg conector 20

rightwardly as @H@WﬂeéﬁeéiﬂveGCéfé i BgECBY afBCR iXARgC POLRCE PAss22. The
provi si on L a cree IS I nportant 25 fron1the safety point of view
0

when the coh®rofP®n %m?gahs%ﬁ i$ EBH?UHEFPBHeﬂlﬂﬁ ftherapdFORtRGY astic hot
water jug or a d(bthltehéaheag $basas i eopbet opeaamﬂr ghetdll vvient S a one shot

GevLEe, 1 hat BB pRIGEUEph: RUELENICLORESLBRC Lekho SO B0 8

ef fective to rende e con I AOp
body portions, the m Qldept‘h'éechltlgemeggaonsmof Inethpesiliogsrsteds?

embodiment such bimetal is coupled to a free end
15 portion 61 of the leaf spring conector 20 by means
of a third push rod 62 extending through an aperture
in the second body portion 12 into the chamber
C2. The creep bi-metal 60 is set to operate in
the event of serious overheating of the element
20 consequent upon failure of the bi-metal 30, and
~is effective to urge the push rod 62.and thus the
end 61 of the leaf spring conector 20 rightwardly
as shown in Fig. 6 and thereby open the contact
' set 22. The provision of a creep bi-metal is important
e 25 from the safety point of view when the control
unit is used in conjunction with for example a
plastic hot water jug or a kettle having plastic
parts, and preferably it is a one shot device in
that the subsequent overshoot heating of the control
30 is effective to render the control inoperable,
As shown in Figs., 6 and 7, the body portions, 11,
12 define in the regions of the push rods 55, 62
opposed stops 63, 64 for the free end portions
of the leaf spring connectors 20, 24. These stops
35 ensure that the contacts 22 are always broken in
response to actuating movement of either the push
rod 55 or the push rod 62 and do not become welded
together.



opposed stops 63, 64 for the free end portions of the |eaf spring:
connectors 20, 24. These stops 35 ensure that the contacts 22 are al ways
broken in response to actuati ng novenent of either the push rod 55 or the
push rod 62 and do not becone wel ded t og@bher. - 26 - dains 1. A
thermal | y-sensitive control for an electric imersion heater of the kind
described, saiGlai®8rol being in the formof a unit which is nountable Bn
the. head of an immersion heater and havi ng an 5 outer periphery of |ess>

di al tent _th i ph I t f th bl
e e O e gLy -Eehil e el cbRECATatoR0 18 ache passabl e
head may be pdmmensunhlheatendyﬁceme k imd ogeacndgbedt, h salid comtmdlrmmnted
thereto by 1odé¥ﬁ§ 'Eﬁ% féghcggtéobnigrgﬁgghtggmﬁggﬁdggfr(nn|n5|de t he

co avi

contai ner, the uni t a centr I's aligned with the
axis of the hem érhmém@m melmmrswnuheetes apdnheyimgea® o, said

control unig cQigds %é‘&ﬁlﬁéﬁ* éfdidss §8699ﬂ éﬂiéh%t itAGnD @l peRGiHeda3 Whi ch
are interengaged int ection an ch define at |east one

encl osed or[xﬁquPQﬂuﬁﬁw §m??éhseh%ﬁb59 PﬁePéSé n ENERRILY ¢ angenent
bei ng such thathe mpmﬁ:henseﬁbedwbbﬂyoﬁoam assbedatedhedmaiisierhead 20

wher eby the cqld "lot?e)%e %I? A e‘?%&rngw%gﬁ%g;‘gagqgﬁéhgleld?a%l netCt ed

openings in sd% sard St ri cal
switch nmeans |th§LQD¢@PQﬂ we@httbaecgetrol mﬁéak3§I6h§WE¢@hbwg contacts

bei ng mounied #ddy £ioR1 O CORIPEsNEOLNEPBLEN Ehe! BpetnigtErdins fur t her

conpr|5|ng connect1 ng neans arranged el ectri cal contact between the-
switch neans amEide ‘F%p‘é‘é@ﬁ/b“%& dthﬁaﬁgnﬁﬁﬂlbﬁpﬁg S3FimA & in use of

the control, tsent¥£lrapistdRiERVEE SYPFh¥A! Rithe telecils dehere being
first the heater head when the control unit is mounted
thereto, said control unit comprising first and
15 second insulating”bédy'portions which are interengaged
in the axial direction and which define at least
one enclosed or partly enclosed switch chamber
therebetween, the arrangement being such that in
use the second body portion faces the heater head
20 whereby the cold leads of the heater extend through
axially directed openings in such body portion
into said chamber or chambers, electrical switch
means including at least one set of breakable switching
contacts being mounted within said chamber or chambers,
25 the switch means further comprising connecting
means arranged to make electrical contact between
the switch means and the respective cold leads~
~and being operable, in use of the control, to interrupt
the power supply to the element, there being first -
30 and second thermally responsive actuating means
for the switch'means:fespectiVely operable upon
the elemeﬁt’overheéfing}and'upon'liquid-within.h
the container'boiling, said second actuating means
being éxposéd in use to steam or vapour resulting
35 from liquid in the container boiling and acting
on said switch means through_an over-centre spring

A




30 and second thermally responsive actuating neans for the switch neans
respectively operable upon the el enent overheating and upon liquid within
the container boiling, said second actuating neans bei ng exposed in use to
steam or vapour resulting 35 fromliquid i{ljhe cont ai ner boiling and
acting.on said swtch neans through an ovéer-centre spring -27-

mechagi.sm sai fochBhigh, | UaEHCEREFBL! #LRInbE" BLRRL 1BiRG AdREh. O De
engaged by a separate socket connector for connectin e elenent via the
swi tch means tBinssadapteds te| ket epgapefohyr 2 separater socketyati ng neans

bei ng di sposede@iinéb€ofi B8rO0EohAectEAgNEhbod] eRenlt 91 aVeheh switete faces
the el enent head and belng cougleg ti the.sw&tch mean hw%.a first push rod
ext endi ng i nt J"ERRE EQpBFPYECEWPE cRIBRARBER LA 8WE§Pn3 & i*d&RY rmounted in
an 10 axi al3y acteatdéngomeansgbédngedisposed oacthe Isdde pdr tthen, said
overcentre sprj C |,S aj.fs:secqnd t I.ng a ' nount ed
to the side oféQﬁ%ﬂ§i§§§9b§539g8§t?gﬁé§h?§h“?% Egge?stﬁgéﬁif F@%\the head
and bei ng respheafvand beipgsegupdedstonkhei swigchamgans ailay axi al pl ane

of the controla EfeseVBLERNEHA &RELHEiRBCAARDS Fhiaeira@peedied to the switch
means by neans of a, secon Eggh r exteggkngﬂlnto the respective switch

od,
chanber and be?“btgpiﬁﬁﬁwge RecBeiRgaf vy mepndede dno @i ng 20 f or med
in the firs0 bagjapdyt ddrected bbenfinhge fermedorin the @ledond bwdy nal pins
of the control | di e t her .si d [ raldy axia
pl ane generalI?gg%gggrt%ng[gv%gggggﬁ?r%Sgéiﬁnge%&gﬁgﬁﬁggﬁgﬁ ggﬁyd second
actuati ng neansecgadzactuagipgnmesnsabedngi mognitedcite mhe widleein t he
corecting meage EPELSSe! BBhySBHERIoROWhIEHS I Waeed Sirldiidtd Ne swit ch
chanber or changers ang arranggdBtQ eﬁgage resﬁec?ive gbfgmieads of the
from the head and being respectively disposed to
15 one side of a generally axial plane of the control,
the overcentre spring mechanism being coupled to
the switch means by means of a second push rod
extending into the respective switch chamber and
being slidably mounted in an axially directed opening
20 formed in the first body portion, and the free
end portions of the terminal pins of the control
being disposed to the other side of said generally
axial plane generally opposite said overcentre

spring mechanism and said second actuating means.

2. A control as claimed in claim 1 wherein the
connecting means comprise leaf spring contacts
mounted within the switch chamber or chambers and
arranged to engage respective cold leads of the

30 element when the control unit is mounted to the
heater head.

3. A control as claimed in claim 2 wherein the
leaf spring contacts are resiliently supported

35 by means of compression springs mounted behind
the leaf springs.

4, A control as claimed in claim 3 wherein the
compression springs comprise coil springs.

* [ L M S *
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30 el ement when the control unit is nounted to the heater head. 3: A
control as clained in claim2 wherein the |eaf spring contacts are '
resiliently supported 35 by means of conpression springs nounted behind the
| eaf springs. 4. A control as clained jn claim3 wherein the conpression
springs conprise coil springs. 40 . 288 3, A control as clained in

cl aim 3 wherei the conpr essj on Conprlse h lically woynd ribbo f“:

springs. 5 6. S\ m?o?'c')'r'o Sad gﬁ‘ 8ePn 1o, ¢lad 'iw&tfrcqy’eﬂ'rﬁti'\%erei n '?M

control unit |comphe$seﬂonospetagsecsmpmtser h‘eaﬁmallqgmmmg:ifbmthe L

I nterior of 61é§¥1§#€er via a tube carried by . the elenment head and passing
€

t hrough the h e second thermally actuating 10 neans belng so | ocated
to be exposed to steam passing through the tube. 7. °~ ‘A control - as clai ned

in any precedigg cl aimyhersi naéhelfams.a Q'ﬂdaixgc@%m Prdgns are 15
fabricated separateI% fromone ano control as, clainmed in claim

7: wherein the¥ o?'f'?o?@“ﬁF@ll HPéFc&ﬁn@@P@&e&/ LR IRCHVE A%83%n it
pi ns. 20 9. oA ﬁspéﬁr)l egnessiﬁgnedomnthleaumt&rvﬂw ofn,a (hunmmasenbl y of

th t, the t t | to th

fi ?s;mlbody pgrYf%nm b€‘r‘%€ %ﬁg ggcﬁ%dgggg?i% i or%"e%s%yea cdu;B) t(r)\er eteo
and when t he seooughotlye pheadpnthe sncend ftiregmad 1y tacthatindie nai n body
port | on ' ' ERML "B n) Sy g%&é\ba& kbese xgﬁ%@ac ogacréaﬁngéece fgir el y

engaged t her ebet wee ntro I N any g claim
wher ei n bot h t%kﬁ%@ﬂ? bb?tFBhg are formed of thernD- :

7. A control as claimed in anyfpréceding claim ~
wherein the first and second body portions are
15 fabricated separately from one another,

8. A control as claimed in claim 7 ‘wherein the
body port1ons are interconnected by means of friction
fit p1ns. '

20
9, - A control as claimed in claim 8 wherein,
during assembly of the unit, the terminal: pins and
switch means are lbosely mounted to the first body
portion before the second body portion is securéd

25 thereto, and when the second body portion is inter- _ U
ference fitted to the main body portion the arrangement
is such that these electrical parts are securely .
engaged therebetween,

30 10. A control as claimed in any preceding claim -
wherein both the body portions are formed of thermo-
plastics.

11. A control as ‘claimed in any preceding claim

35 wherein the switch means comprises two sets of
switch contacts which are acted on respectively by
the first and second push rods so that the first set

* c L L] S *




plastics. 11.-° A control as clained in any preceding claim35 wherein the
swi tch nmeans conprises two sets of switch contacts which are acted on
respectively by the first and second push rods so that the first set

-29- is breakable in'response to operation of the first

ther mall y-responsi ve actuating nmeans upon ¢gverheating of the el enent, and
the segond set is breakable in response to the operation of second

thermally 5 rewoaséaﬁasl;éuahl PéspBAYE ¥BOBperAtiidnidehithel iFq rgent ai ner
boiling. 12. Fﬁé e%ig as clainmed in clai,m 11 wherein the respective
a

contact sets a’FﬁpgﬁiéYSteaEE“EﬁéHﬁeF§aﬂ§fHﬁﬂ?19¥ ﬁtﬂmg body
portions. 13. of Atheneleinens, caadntHei seeondpsetedisndprelakiabladdint i onal |y

comprising a thidtbohler 18! Lier 53000ELNG 8BS ULLAG TRARAMISN [ operabl e

to disable th upon Serious overheatl enment consequent
upon failur® ofespens 1vesacsnéna9| yeaagpyngnvéla@n@aw@lmm in an
overheat condiébfPainér bofr¢Agirol as claimed in claim13 wherein 20 the
third thermal |y responsive actuating means iscoupled to either the first or
the second set of contacts of the switch neans by neans of a third push rod
whi ch extends 14y ough aanepeni ag bDaiiﬂédSQﬁO&ﬂlaliﬁd)llp%Teir@id nto the switch

chanber and 25,,is_dis ceab i n direction,awa am t.he he d in
Coaponse 1o opibarTEHBRFETRE phntACE SRS e adiRted IR SRRANER | "
cl ai ned i nt@| athambens cdef hneebetwednptibe bodyagortdensae contact of 30

the set coupled to the overcentre nechanismso that this set includes two
movabl e contacts which are djsplaceabl e _in opposite senses in response to

operation of thd steBnfBREPY| 38 gtaimeAndnmalys PXeFefinghe€l@im d actuating
means respectiy@dytishally comprising a third thermally responsive

actuating means which is operable to disable the

15 heater upon serious overheating of the element
consequent upon failure of said first thermally
responsive actuating means in an overheat condition.

14, A control as claimed in claim 13 wherein

20 the third thermally responsive actuating means
iscoupled to either the first or the second set
of contacts of the switch means by means of a third
push rod which extends through an opening in the
second body portion into the switch chamber and

25 is displaceable in a direction away from the head
in response to operation of the third actuating means.

15. A control as claimed in claim 14 wherein
the third push rod acts on one contact of

30 the set coupled to the overcentre mechanism so
that this set includes two movable contacts which
are displaceable in opposite senses in response
fo operation of the steam sensitive actuating means
and of the third actuating means respectively.

35
16. A control as claimed in any of claims 13
to 15 wherein the third thermally-responsive actuating
means comprises a slow acting creep bimetal.

AN




16. A control as clained in any of clains 13 to 15 wherein the third
‘thermal | y-responsi ve actuating neans conprises a slow acting creep binetal.
11111171 12112117 121121 112111112111 - 30 - 17. A thermal |l y-sensitive

el ectrical control substantially as herein described with reference to the
‘acconpanyi ng draw ngs. PATENTS ACT 1977 SHECIFI CATI ON No.” 2170956B The - _
follow ng corrections were all owed under Section 117 on 3 August 1990 F&%@t
page Heading (#@5'FW%pFPEFBFlH¥F§FES€Fﬁ88rﬁiﬁﬁﬁ&}qﬁ4iﬁﬂ4§ﬁ?qﬁ ngdom) in&ert
(I ncorporated & @bsbant $hE1 9f adbhpr élilk BASENE bad- WGt 12 G efeguaicel 990 o

to the accompanying drawings.

PATENTS ACT 1977
SPECIFICATION No. 21709568

The following corrections were allowed upder Section 117 on 3 August 1990

Front page Heading (73) Proprietor delete (Incorporated in Uniteg Kingdom)"
insert (Incorporated in the Isle of Man) '
THE PATENT OFFICE o ’
20 August 1990
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