2216338 23L 52 586/ 001 Ekectrical Control. This invention relates to
électrical controls for electric i mrersion heaters of containers such 5 as
etectrit kettles, jugs, urns, pans, coffee percol ators, | ahor.at o

equi pnAt and the |ike. Such inmersion heaters general Iy cquﬂddg\éz%éptlng
el enent carried dyLashesgleMOTh is adapted't% De secured in a watertight
manner in or adjacent an openlng in a wall of the 10 container.
Conventionally, the heating el enents of such imersion heaters termnate in
" so-called cold | eads by neans of whiElectrdcali €gntr@inecti ons are nmade to
the heater. Such imrersion heaters are referred to hereinafter as
“imrersion heaters of 15 the kind descrjbed". Electrical controls_for

i mrersi on heaters of tFeigiHavertion prelates kkevwpleptehcabnpPntEodfectrica

swi tch neans i ncfeeli @De6OPIECiMMEr SESRShéatéhe 6ﬁrebeéaiﬁefss§ﬁcﬁg
connectors a anged % espective 20 _col of %he heat e
cement o Lo rhkig| eherFEES KeFFIEEr  3iFan vitancRATRe COREFS) BRECRLANPES-
to the heater hebabosmtbrpoegub@mebE|m@detmeclike.|nSueb immensionupt the
power supply an For e o] be

P ovi dod 5" wni eaherd; S8 Fally, QobElsn (8 nELEIR fer bt PLarFTa
cont ai ner "boil s ¥ mhbﬁa@h@hb¢bnbﬁta@wetﬂ@at@ b@n%%quéﬁ@ inoa, wvabkertiahtl e,

having been svi tediogepni i 6 Adgadhe! ERtobbAthd YhAIRailieogophai ner to
cover e e

e I N ns O cont al ner ose great
s o T et R e - | (CORTORELPNERLYs Ehe| Begt IR0 CeLaBRRER an
adequat e teﬁperacbﬂraxgﬂiaﬂm@fsb@ﬁm&he teembhate brasorgabreier of the

SLRIEL L0, YA o N 88 RITEAEE APl LI LERELLER, LRRRERE AN O
| ead may be restat%tm@dbytdethghheater. Such immersion heaters are
referred to hereinafter as "immersion heaters of
15 the kind described". _ _
Electrical controls for immersion heaters of
the kind described are known which comprise electrical
switch means including connecting means in the form
of leaf spring connectors arfanged to engage respective
20 cold leads of the heater elements to make electrical
contact therewith when the control is mounted to
the heater head, such controls being effective in
use to interrupt the power supply and thus disable
the heater. For example, controls may be provided
25 which operate automatically when the liquid within
the container boils or when the element overheats
consequent upon, for example, having been switched
on with insufficient liquid within the container
to cover the element. IR
30 Certain designs of containers impose great
' demands on the cold leads in terms of their ability
to establish an adequate temperature gradient between
the resistive heating member of the element to which
they are connected and the extremities thereof with
35 which electrical connections are made. The length
available for a cold lead may be restricted by design



-2- considerations. Furthernore, in adapting imersion heaters for use'in-
very conpact containers, the oortions of the heating el ement into mhlch t he

cold | eads extend may be | ocated above a plane in-which the 5 main exte¢ nt”-*

of the heating elenent lies, so that if. the water level is very |low t%¢
portions of the element into which cold | eadS extend may not-: be |nnersed

Reliance is thenplagad Qﬂx§ CORP&n Hﬁ % M@AC§d§€€§$isl$£ rsion. prevent_

heati ngel ement to conduct suf ficien back
the cold | eads @@éﬁm&ﬂlﬂﬂ} use cdr teR TV apphreat i opstahpeever thetohntipaen

found that a smale per G@Htﬁgﬁ; A1 Ol Seamyniah| ehd EHBE 1bggbeat
shi el di ng prov1ded by, t he %ﬁ%d | eads_ proves inadequate 15, with the result
t

that the contacfE68EI&Y 13 e RROV® P tREARPr Mg R bRReEP®r s over heat
| eadi ng ei t her . tna iox ietkateindn off ﬂﬂﬁahéﬁﬁfw§8e£§mbﬁﬂssl@§ esecthacal o
continuity or tqcsuch tin t he connec to res in l'ting of ..
the control f|xgﬁg§% ngg%rﬁr(ﬁv%%uﬁﬁu Y 050 9@% %%Egé OPHe® Egntro

will fail to saﬂ:éaleyel\mrtelmtt Hen feowelri diei ol el eadene k Yenld seayineated . - I n

ot her cases - thebga é%é@d' eﬁgfggdégl féﬁggdfggggﬁtégntpgtg@gge;he power

supply and the coI The at1 ng el enment en overheat, with the

consequent r|sksbﬁa§§rm&k9hkﬁﬁﬁﬁ§%§3th%)h%@thm%l¢%@m%nhnﬁ°f¢¢@ductt i s
particul arl yoi neQFifdlien® MeRMENBad/ IR tHE whese thepoheadRE tgeuUsed in

an appliance cont |n|n Iast| rts, for exanple in a plastic jug kettle.
The spring conn88?8r ngySW? %?gfﬂﬁm%n ‘of 30 “berylliumcopper allay, a
fraction . of a n1|I|neﬂmeddnuHQﬁuubnlmcqtr¢n$n1mdwéMEm di sshpatbeeni Sound .
exacerbated by. ¢,0e Qu'slrn% H{’r%ré%MJécc?f QXL ow%‘ylﬁév £441 N 9Nenat the

t enper at ur.es, oxi dat i on occur s and. copper oxide is a
fair electrical heakdebiendizy qyﬂ%ﬂdﬁdnﬁ%»&hﬁeQQm@ub¢®5%0@¥¢ves nna@ﬁquaye

ef f ect 15 with the result that the contacts between the cold leads
and the spring connectors overheat leading either to
oxidation of. the contacts and loss of electrlcal cont1nu1ty
or to such heating of the connector as to result in '_
melting Qf,the control fixings and.control failure. 1In
20 some caseé-theLééntrol will fail to safety, with the |
-.power_being_pérmanently disconnected. .In other cases the
. Eailure will establish a fixed connection between the
" power supply aﬁd the cold lead. The heating element will
then 0verhéat, with:the-conséquent risk of serious damage

25 to the appliance and fire. It is varticularly important Q;)

to prevent-Qverheating=where.the heater is used in
an'aooliance'containing-olaStic.parts,-for example
" in a plastic jug kettle. T _
The spring connector is typlcally a- sheet of
‘30 Dberyllium copper alloy, a fraction of: a ‘millimetre
_thick and the problem of heat dissipation is exacerbated
by. the build-up of a surfacé-oxideflayer;;aAt3high
- temperatures, oxidation of ‘the alloy occurs and,
" while copper oxide is a fair electrical ¢onductor,
35 beryllium.dxide conducts poorly. ' A runaway effect
is thus established, as the quantity of beryllium
oxide builds up, the electrical conduction becoming

poorer and poorer. and the connector becoming hotter



is thus established;: as*the quantity of beryllium oxide builds up, the

el ectrical conduction becom ng poorer and poorer and the connector becom ng
Hotter ~ and hotter until eventually either electrical continuity is |ost
or sucw heat is generated as to cause the plasjic nmountings of the
connector to nmelt. Another contributory cause of overheating may 5 be the

- presence of residuyal, plat.i ts left, after the beating el enent is.coated
wWith nickel by a Wt E\‘%ttle% uzr’fgolclesesv.eer]tnuaﬂlhlsl perlg‘gh ence Jb‘?cqzrrrolics rce?nttﬂb‘é’gty
salts can recrystdls ilsst far Mugp dredthsid atenay dtgranna mwsd dchegell a Sthiec

tenmperature of thekr@ItddRAGE G |dodharedorg irease and the contact
bet ween cold | ead and cqonnectors will, start to oxidise aqgagvefheat. The
| eaf spring connectors %\'ee"f SHVILA BHQIY SRYSE s‘iﬁs)r%‘?el =19 |AyY

conpressi on spii N rahentpaddaitandf e difhfalsplaingiswktsuEttamfter
arrangenment avoid 5,1 .need o ual 1y, ¢ tole in e length
of the cold | eads%v}\]/r]?i Ihset%ecelngotjellﬁyesnu ;tlssc?:eon%/ eyd ﬁ"?lgtnh cnolnét’k;z@ilecrhtC e%r eassvhermes to be
achi eved to ensur @lsdtingf gutasressol ectny itde wmawste @f Rhics uxd, sthese

connect or present %%@@&d‘%&f&é‘l‘ﬁts&' Hfrdihd N o8l ﬂﬁ?ﬂ\é"’”ﬂa;ﬁo'rs

usual ly termi nated by a nickel-plated brass ferrule which is pushe
crinped onto the &Rdte LRt ai ITheTHERARF BFURHOF dru S Ipatkral |y

_rounﬁed. A di 3@3%@&@&&@_ | reari%rfcﬁs)@?hdceﬂfél!c%rﬁ{%_ t5 d thge P Or 25
is thus provided. t is, also transferr radi ati on .onto the sprin
connector. Shoul d-lteﬁ’% (‘?&%d GRS Kot ts,be/aﬁfer &"elfhlfﬁeeataqd]lqv%é’ef%ﬂ y
readily transferred to e d@aingordnmecdaomestimin@rXimatficombIfheaesiliently

deterioration of - I i.C t CALS | L amernsan be
al kayed to sone e%@g}ﬁt%rgt%tdlr r?c'?_ie'ag%g cont actg%r e%%sgt}%]e&%%g t3C/!E%us.| ng Wiffer
conpr essi on spri n§de AeaEy SPIMIS Fdhaehsumwan e angement avoids

15 the need for unusually close tolerances in the length
of the cold leads whilst enabling sufficiently high
contact ovressures to be achieved to ensure satisfactory
électrical connection. _

: ~ The leaf spring connector presents a continuous

20 flat plate to the cold lead which is usually terminated

' by a nickel-plated brass ferrule which is pushed
or crimped onto the end of the cold tail. The end
of the ferrule is generally rounded. A disc-shaped
contact area between ferrule_and spring connector

25 1is thus provided. Heat is also transferred by radiation
onto the spring connector. Should the cold leads -
become hot, therefore, heat will be fairly readily

" transferred to the spring connector causing oxidation.
The deterioration of the electrical contact caused

30 by the oxide layer can be allayed to some extent
by increasing contact préésufe e.g. by using stiffer
cbmpression springs.' However this has the unwelcome
effect of improving thermal  contact.

It is aﬁ object of this invention to provide

35 a contact between cold tails and spring contacts
which-rgstricts heat transfer therebetween whilst
also providing good electrical contact.

Accordiﬁg to the invention there is provided



effect of inproving thermal contact. It is an object of this invention to
provide 35 a contact between cold tails and spring contacts which restricts

heat transfer
According to
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face the ends WfuPestaplishdelealsicall tontacitvelifht lbhecemiisciodr s nay be
pierced to relgasesugh dahs. to be turned down to face, in use, the ends of
s. . Yet_again_the connector may be deforned to %{ovide pi psyJ

the-cold | ead

15

t her ebet ween whi |l st al so providi ng good el ectrical contaet.
the invention there is provided -4- an electrical conttgl
ic i mersion heater of the Ki#dd-described, said control

ectrical switch nmeans includin% connecting nmeans arranged to
&

A e kT e F AUsCOPLERE hRAL 8N ellemdnti cs IMMG nfdien dieadar cal
W £ hetvderoi hledesatibkdi, s sadNcon tro 1t komiedisdmdeadetsaichl

bl Ln-use ' sth : I h
SO o RoARE eaRper SPREPEANSCRPRRS eSiRRSE o formed to

twrengdge prédpectigecocopdi Aredscorft &t deasse welemdnt use
Lt GRIAD! L POCELEERE] €BheaOR! 35k i UG Oledl 01 ¢
tact betwe an Ig , q

fining con _ €n connect or and col d | ead to pointed or
imeeguntedster the hpgptesnhgadi-osaddn ceatireduded nehi | st

tddPAbLONNERt 188, 1 SoMBhitkiraed itheNPbwe sty td hat,

th a pointed or _shar edge cont.act, a w ping .actjon between
"t E1EBERy ofgAE SBBNECE S AERNe CAMrd SR e AL caused by

§pansg @dnActtorsn foameidotcs defdnd oneay mMore aitag ar ea(s)

vide the sharp _edge or pointed contact -areas .the connectors
SHER T PORE RSy oFOPE  ioBP o C RS WRF CIREAFE Bwn ¢ urned Lo

By ‘confining contact between connector an
cold lead to pointed or sharp _areas; heat transfer

by conduction can be reduced whilst adeqhate electrical

‘connection is maintained if not improved in that,

20

25

30

particularly with a pointed or sharp edge contact,

a wiping action between conneétdr'ahd”cold lead brought -
about by small relative moveméntsﬁéaused by thermal
expansion and contraction serves to keep the contact
areal(s) clean. _ o |

' To proﬁidé the sharp edge.or péinted-boﬁfaét afeas

the connectors can be'prbviaed'with one or more lateral
tabs which are down turned to face the ends of |

the cold leads. 'Alternatively'tﬁe'COnnectors may

be pierced to release such tabs to be turned down

to face, in use, the ends of the cold leads. Yet
again”the_cohnector'may be deformed to prbvide pips

or ridgés therein to create said'cbhfact areas.

' T0 reduce'thé"tranSfer of heat from the cold
'Iéads'to the éonnectofs} apertﬁres ma§“be fbrméd in
areas of the connectors which in use lie opposite
the cold leads. Such_apertures may'be created by

“the formation of said contact areas or may be formed

35

independently thereof. Apertures formed in the connectors
at or adjacent the contact afeas mav also serve to

restrict the_cOnductioh of heat along'thé'connectors



or rldges therein to-create said contact .areas. 30 To reduce the
transfer ‘of heat fromthe cold | eads to the connectors, apertures may be
formed, i n areas ‘of the connectors which in use lie opposite the cold |eads.
.Such apertures may be created by the formation of said contact areas or may
be fornmed 35 independently thereof. Apertures fornmed in the connectors at
or adjacent the contact areas may al so serve>to restrict the conduction of

heat al ong t he- ceANeetar $neic: ﬁoukgﬁgggs Bh%hr qg%qqugs in the control. In

a preferred construUction a hol in thé connector to lie opposite
the end of a cold | eadIan@ Phefedgedoroniss thsitd oins addiodendd tfowaredl 5 t he
cold | ead to defijrethe adhdleatoedge ﬂaeln@pbmauauthﬂ elnfdie ofolad degayl.  Thus
not only is an annular . sh ar.ea provi ded but the hole in
the connector ‘f atPAg Fﬁé gh& 8#9Fh8fcgg é& ﬁéd@@é?rFFﬁh§¥¥ﬁa heat by
radi ati on fros t haecebdd aaddl@o Eefhhe e@naammaer Adeer datd rigo ot her
aspect of the.inyenti [ 0 fo I pri ctor

‘gé hgcg‘*tlg ;1 &g‘ugnn%t _%%1& Rl ah, Rl sy

suitable for. prosp {rical “connec | ead O Eheatlng
el ement conprlseshahe st ep of chotairtgat&aome oyridedr duschdhe é@@@‘dﬁ‘pOlnted

contact areas frQﬂbacBHH@%QB&V%aBEﬂﬁeth%oehhabfs%%@ %%&ba@%d@“%%dﬂéégeas

~are .di splaced out of pl ane of said plate. The nethod preferably al so
i ncl udes blankln§f60§f§rh8¢ehﬁﬁts§Vdrﬁﬁdﬁélpﬁ @ﬁ@mré@@OWQ¥dE%ﬁﬁﬁcontact
area or areagoandot haeeabhaec2dr . .def orm ng the connector around said hole

to provide an annul ar ¢onta t edge for .engagin he of a cqld.lead. One
enbodi nent of the inve C8ﬁ "% K& FBPﬁﬁSg % ﬁ%&' 'éggi et Mt r ol

‘degcyibed in pubhl&h&hoﬁSofo&rmﬁaQeatlAmeB@&UmgncN@neZtZ&Q&ﬁAbﬂHlenom1be
for orov1d1nq electrical connection to a cold lead
" of a heat1ng element comprises the step of forming
15'.one or more shérp edge or pointed contact areas from a
conductive plate, so that said contact area or areas are
displaced out of the plane of said plate. The method
:preferably also includes blanking out a hole in said
plate in.the fegion of séidﬂeontact area or areas and thereafter
20 deforming the connector around said hole to provide
an annular contact edge'for engaging the end of a
cold lead. ' -
One embodiment of the invention in the form
of a modification of the control described in published
— 25 U.K. Patent'Aoplication No. 2170956A will now be
described, by way of example only, with reference
to the accompanying drawings, of whlch-—
Fig. 1 is a cross sectional view of the aforesaid
"control illustrating the engagement of the leaf spring
30 connectors with cold leads of the immersion heater;
' ' Fig. 2 is a scrap sectional view showing
in plan one leaf spring cdhnector; and
Fig. 3 is a serap longitudinal section of one
cold lead and the associated leaf spfing connector.
35 ~ For full details of this control unit reference
is made to our co-pending application No. 2170956A

More particularly and referring firstly to Fig. 1,



described, by way of exanple only. with reference to the aeconpanyi ng
drawi ngs, of which:- Fig. 1 is a cross sectional view of the aforesaid

control illustrating the engagenent of the leaf spring 30 connectors with.

-cold leads of the imersion heater; Fig. 2 is a scrap sectional view A/
showi ng in plan one |eaf spring COﬂﬂECtOL gand Fig. 3 is a scrap

| ongi t udi nal section of one cold |l ead and the associated | eaf spring
connector. 35 the conEpolf Ll isdmbahtedobnt khe headr @ ofnian edleytaiice i s

made to our cozpendin at o 5 \or e artrcular
e ot | i RGOk n RBAEER!  OinbopoRLERISI Male 122 ! FAL AL
of an eIectrrcllnniZSNGﬁlﬂédtéFom ‘Yhersonplasticcmaterdad .t wFhsorti ons 11,

12 noul ded fr0€%6h669918h§51l0 m@ts&babo sﬁB?eHWQhQQrQHET%sEh chaneg 50
shaped t hat engéosgg cha ers are forned where the two portions
are brought toget h

connectors 5 tageaﬂe(fjelsangtwrehenl tﬁeael agambi,rsl'are mnrteatd ith@ el enent
term nates in a t e | rotru

etpective 10 1ERE BRFLhG388aRectortl® 20 Rpd rHMBER LU LS (dliingg |

care initially hél.dl?oge‘l‘herhbgtangre&ementf terofnpites &ni kwoecedskes 9 and
thereafter the r gl t Oofh d | e and

all the parts iégaé g ﬁ ﬁé %ﬂdé ngnggtﬁgBtEn ¢ cﬁg ag%%ﬁ% ed t he
| eaf sprrnbocoﬁhé@P6F§ S3r71 mgage with nickel: plated ferrules 26, 26'

respectively on the erdsteb pBeteohe head126of6the Bomteel 1SRirengs 15, 17

agfd* RFWﬁFnWPﬁEEetEﬁaﬁHQr?°£Fé°ﬂﬁuﬁF§d MLt spring

:

t hat ff 20 dth . |
szsrgronaalfghglg%EERYeﬁﬁigcgogﬁgﬁﬁ ga ?3Pnc 1Fbpgr%ﬁ6§% ?h;n would)

ot herw se be néceésspeyesses 9 and thereafter the control is bolted
to the head of the immersion heater and all the parts
15 are thus firmly held together. When thus assembled
the leaf springzconnectors_s, 7_engage_w1th nickel
plated ferrules 26, 26' respectively on-the'enﬂs
of the cold leads 6, 6'. The coil springs 15, 17
ensure that suff1c1ent contact pressure is maintained,
20 and thelr provision allows cold leads to be made
" to less strict tolerances than would otherwise be
necessary. ;
~ As illustrated in Fig. 2 ferrule 26 mounted on
cold lead 6 1s connected to a pin term1na1 l6 via a pair

25 of leaf sprlng connectors 5, 25 wh1ch_meet at a set [

of breakable contacts 21 One leaf spring connéctor
5, is in permanent engagement ‘with the ferrule 26
of ccld_lead_sﬁ as shown in Fig. 1, and 1ndlcated on
Fig. 2, while_the other 25 is permanently engaged_

30 with_the”pin_terminal 16. When'one cf'the conditicns
of boiling or overheating cbtains, an actuating'device
(indicated at 35) pushes that other leaf spring
connector 25, thereby breaklng the connect1on

 with the first leaf spring. connectoris, A 51m11ar

35 _arrangement is provided in associatiqn with the other
cold lead 6'. o _'_ _ _ :

It is p0551b1e in a faulty appllance for ‘the



As illustrated in Firg. 2 ferrule 26 nounted.on cold lead 6 is connected to
‘a pin termnal 16 via a pair 25 of leaf spring connectors 5, 25 which neet
at a set of breakable contacts 21. One |leaf spring connector 5, is in
pernahent engagenment with the ferrule 26 of _celd lead 6, as shown in Fig.
1, and indicated on Fig. 2, while the other 25 is permanently engaged 30

wi th the pin terntpah 1@adsvh8nb@36m@ftheh%QthEhﬂasngngQ'b%@gagﬁ
overheating obtains, an actuating device (indicated..at 35) pushes tHhat

other |eaf spring®EoAhEEREY 98SCTABREhy thisakPRg 1ERE EONREEOREAORI th t he
first |eaf springo€ohhecBerCB. cAn$antBaan§5ruaﬁwaagewemhea$1pQOV|ded in

association with }qugéhggecgkg §§d9gm8806 tge@§§§ogleeachalL% %‘d?@

appliance for the me {0 t'durlng norma
and, as already desornepéar iRi §ocmrd| widht @ snaddt konudsrt kdgBeo€u contacts

and runaway 0V€rh?§é§893 & aegugsrkaeerhah Bklga%ﬂgg eBESreBﬂEscteach | eaf

spring 5 connector is formed wWith a small annular edge of ridge 3 on its
surface and only FRfsceifeledfiracte ﬁﬁémc6PaS|§§ae ?oafGFﬁFPRF§ bade 3 a
circular hole is btabkeflkea ﬁhetheaieSﬂrsaglﬁqnaeah@btaadaadfarﬁbaﬁlagnch

d th h th hol e .t f, t al d the
i reunt erence. PSS ShoubTrRE EReBaiRcsheaeir tBrsdistatt FA LN 1t he
regi on of thelﬁlankédehofemefhé edgend thesharpumieaenesultpmg b8i ng forned
N e, Dlanking SLEguanenk ! haseRcEBntaURd hNBEoLL 8c3036R eflgengRies 15 @

good el ectrical contact and eani ng the contact
area as small noveR®h®s @Ecthedbiankednbphal eXpansfen énéscéhﬁractlon

CQH§equently, el egéracabsGORAYET bOMngSFbPREAVEH BBEABIGnRANGOXLAR | ayer or
ot her depOSIt 'S regDYgdhaéﬂbggg Egggdtlget this sharo edge makes
15 a good electrical contact and also has the effect
of cleaning the contact area as small movements occur
"during thermal exoan51on and contraction. Consequently,
~electrical conductlon is 1moroved because any oxide
layer or other dep051t is removed At the same time,
20 heat transfer from the cold leads is significantly
reduced, firstly because of the small line contact
area, and secondly -
because the hole in the contact plate dlrectly above
the cold lead reduces heat transfer by radlatlon.
‘25 Although the invention has been illustrated
with reference to the control described in U.K. Patent
'SpeCification No. 2170956A it will be understood
" that it is applicable to other forms of control.



20 heat transfer fromthe cold leads. is significantly reduced, firstly

because of the snall line contact area, and secondly because the hole in
the contact plate directly above the cold | ead reduces heat transfer by
radi ati on. 25 Al t hough the invention has been illustrated with ﬁﬁ

reference to the control described in U K- atent Specification No.
2170956A it will be understood that it is applicable to other forns of
control . Cl axesimd: An el ectrical control for an electric inmersion
heater of the kind described, said control conprising electrical swtch
means i ncl udi ng connecti ng neans - arranged to engage ‘respective cold | eads
of the heater 3 <l enehn electpkical cconirval tont ast elaekednrct hmmkees itome

control is munfakde dheckieat fia gdskr 5864, COREAOLoRELBY BBRLRAIEnd N USE,

to interrupt the power supply to the el ement . said connecting. means

conpri sing | eafe X gRtntF bttt "R Fretne buding nEOBRECEANADFEANG sharp
edge or pointedUHAEd & aAfgadk CredpediSEvengate 2883dthys eskabliatler

el ectrical nt act vmér%the ends. of the cold keags 2. .tﬁn %%Fctrlca
control as c ai S cFaitake %&ﬁ&ﬁ?%?%ﬁ CORRREF oFBEFPEYFBY ™S h one or
nmore tabs whi citler ecalotwpl uihemburitted aoe the kedseof hehd,cshddl eattrad

An el ectrical control ; i med_ i I aj LSl C ef or med
to provide pi pgoé(}rr-{#)i%%%%acélflée'r eﬁl Q%gtftkeselq %mé%?ggégnkggt ngggs%%%.%ﬂ' An

el ectrical contholthe &lenent. i $a khycomeot ingenparscdPRBrésangs conpri si ng

connect or s havijyh AP tHEcdidBeb i £6 L8R8 0kot BEFEABNBAEOLE WRIFEh N use
lie OpposlH% the col d | eads. . ' ! _

sharp edge or pointed contact area's which in use engage . </
and thus establish electrical contact with the ends
of the cold leads.

2. An electrical control as_éiaimed in claim 1,
comprising.COnnectors provided with one or more
tabs which are down turned to face the ends of the

. cold leads. ' '

3. An electrical control as glaimed-in claim 1,
comprising connectors deformed to provide pips
or ridges therein to create said contact areas.

4. An electrical control as claimed in any one o/
 of the preceding claims comprising conhectors having
.qpértures formed in areas of the connectors which

in use lie opposite the cold leads.

= € L M s * .



-9- 5. An el ectri-cal’-control as clained +tn claim1, 30 havi ng a
‘hol e formed in each connector to |ie opposite the end of a cold |ead, the
edge of the hole being deforned toward the cold | ead to define an annul ar

edge tdcing the end of the cold |ead. 6. An el ectrical control for an
electric imrersion 35 heater of the kind desg@rt+bed substantially as herein
described with reference to the acconpanyi ng draw ngs. 7. A net hod of

forming a |l eaf spring Zonmketorical tabherébraprolaiimed éheclaimal,

connection tspa cold A&aﬂn@faah&ﬁétf@ﬂm@hevﬁnéaempéhﬁéeeo}h@os&?@ 40  of
forn1ng one Oor nore sharp ge_or. 0|nted contact areas from a conductive

pl'ate, so that SRWPTLHR aE}i’e a‘?’é‘é *f %r‘é%%d ateadi sphacedreuPforbene plane of
said plate. 8. hole nﬁh&qﬂ @ef@mémecbmrﬁl 8h& doYi tBalnebugdesife bl anking

out a hole in s Rlat egi on sai ntact area. or..areas and
_thereafter defo?%1ng he conﬂﬁnéﬁééﬁ%u s%?% ﬂglﬁh?oc%igv%ﬁﬂ an annul ar
contact edge for engaging the end of a cold |ead. 9. An el ectrical

Ok | o o0 Soocll iy STELO R Dol S B (7 1 D0 dEaCthielstan

clained in ag/ one of clains
inclaim7 o clhfake qflmqllalqqchqnl?sqls;_mqngmallv as herein

described with reference to the accompanying drawings.

7. A method of forming a leaf spring connector
suitable for providing electrical connection to a
. cold lead of a heating element comprising the step
40 of forming one or more sharp edge or pointed contact
areas from a conductive plate, so that said contact
area or areas are displaced out of the plane of said

plate.

8. A method as claimed in claim 7,which includes

45 Dblanking out a hole in said olate in the region of
said contact area or areas and thereafter deforming the connector
around said hole to provide an annular contact edge
for engaging the end of a cold lead.

\/ 9. - An electrical control for an electric immersion
50 heater of the kind described as claimed in any one
of claims 1 to 6 when produced by the method as claimed
in claim 7 or claim 8.
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