2265071 1 | MPROVEMENTS RELATI NG TO ELECTRI CALLY POWERED

| MVERSI ON HEATI NG ELEMENTS AND CONTROLS THEREFOR Field of the Invention: 5
This invention concerns inprovenents relating to electrically powered

| mrer si on heating n nd controls therefor and nore particularly
concerns i ner si §$é§§§ nents and coptrols for water boiling vessels
such as kettles ot er Jugs pots, 10 - pans, urns and | aboratory
equi pnent for exanple. Background of the Invention: A conventional

i mrersion heating elenent for an electric kettle or hot water jug conprises
an el ongate, netal - SMOROVEHENTS. HENEING TOSELBOPRICADLY POWERESt ance
heating el ement coupled to an el enent head plate serving for nounting of
the element in a wall of tIEMMBRSYONOHEATING)BHEMENTS ANDTEST St ance gé
heating el enment being curved back towards the el ement head plate to defi%e ”
a so-called hot return portion whiQGONTRDLS THEREEGRured to the el enent head
pl ate, generally at a | evel above the general plane of the elenent. A
control for switching off the supply of power to such a heating elenent in

the event of the
Field of the Invention:

5 ' This invention concerns improvements relating to
electrically powered immersion heating elements and

controls therefor and more particularly coﬁcerns

immersion heating elements and controls for water
boiling vessels such as kettles, hot water jugs, pots,

10 pans, urns and laboratory equipment for example.

Background of the Invention:

A conventional immersion heating element for.an
electric kettle or hot water 3jug comprises an
elongate,' métal-sheathed, electrically insulated,

15 resistance heating element coupled to an element head
plate serving for mounting of the element in a wall of (
the kettle of hot water jug, the resistance heating
element being curved back towards the element head
plate to define a so-called 'hot return portion which
20. is secured to the element head plate, generally at a
level above the general plane of the element.
A control for switching off the supply of power

to such a heating element in the event of the



2 associ ated vessel being switched on dry (a so-called dry boil situation)
or being allowed to boil dry commonly conprises a binetallic el enent or

ot her thermally responsive switch actuator which is held in 5 cl ose
thermal contact with the rear of the elenent head in the region thereof
where the hot return portion of the el enent2attaches to the front of the

el ement head plate. An, exanple of _such an el enent_ protectiaon contraol_ is the

X1 control manuf R$FPEEABGA1¥essel bedpg Grktehed 1¢%i deY (R SR—cAdled
substantially as gdescrihed in &B-A-2194099 with reference o Fi es, 3A, 3B
and 3C of the drégfﬁg?"'{‘ﬁerﬁéf‘?‘aﬁ° £ OF t REINE Iaflﬁ'r‘?&ﬁ% tg°pr edxy
control for switching off the heating elenent nwat.er bails_in

Che Vessel . and (SPBIPRLY BT ERET |\ A o SRR Lr By A s 2 SEhe=
second=bi netal | i 0, : Lhe LV bt tuat.or

| ocated so as toqggégﬁ%?%%tE?%§$ﬁ%%%§e%ggkkﬁf5??2%#? hgpégh'%%e%%ﬁg$é%
boils in the ves n he S0 @ithe 0 LO0 SR 1S
the J1 cpr%]rol nasﬁj saét E?%%} C@’f’ner Contﬁr;gfi_sqf_ﬂlgm fgﬁrmﬁﬁg el
‘substantially as glesgrifipd the Badidh?OEldrubEn wRéLECNGfe | idH JeRur? SB
and 6 of the draw ngs thereof. A Single sensor electronic control for a

wat er 25 boiporeidrseel the ErdkentelattabBed- 228G . FAGHE 6€Ntthel
utilizes a therm stor and senses el enment
element head plate. An example of such an element
protection control is the X1 control manufactured by
- 10 Otter Controls Limited which is substantially as
described in GB-A-2194099 with reference to Figures
3A, 3B and 3C of the drawings thereof. |

It is further well known to provide a control for
switching off the heating element when water boils in
15 the vessel, and this is conventionally accomplished by
provision of ‘a second bimetallic element or other
thermally responsive switch actuator located so as to
be subject to impingement of steam thereon when water
U boils in the vessel. An example of- such a steam
20 sensing control is the J1 contrel manufactured by
Otter Controls Limited which is substantially as
described in GB-A-2248519 with reference to Figures

5A, 5B and 6 of the drawings thereof. |
A single sensor electronic control for a water
25 . boiling vessel is described in GB-A-2228634. This

control utilizes 5: thermistor and senses element



3 tenperature as a function of the electrical. resistance of the thern1stor
and the onset of boiling as a function of the rate of change of the

therm stor resistance. However, even with the current state of 5

nodern el ectronics a circuit capable of switching a mains | oad cannot
readily be manufactured at a price conpet3tive with binetallic controls. A
single sensor control is proposed in GB-A-1 143 834 (Matsushita) but has
never been nmantlempeaerahre@asl@ functiian af thke aelectwical Avexisitangcéo t hi s
proposal, a heating el ement as above described has an apertured enclosure
provi ded on t hefel thentthexwiptare and t kher eghsetwinef e boid igienast @ot
return portion attaches thereto. By enclosing the hot return part of the 15
el ement  wit hi fungtiamcpdsbhe Fede def change s@fl | thperfhripmistor ci

to admit water to the interior of the enclosure when the kettle is cok

the proposal ofFSSistance.; BRUWSVRE, ( RYEN i th Ehe oEREFSNEd shats Pf he |

EACl OoUEe O Dicdeldh ‘SHLA SN, 1o B SBANEL 20e uucioue
(e o oo el e b AT o bgARARAIBAE i
competitive with bimetallic _controls.' N
A single sensor control isﬁprdpdsed in GB-A-1 143
- 834 (Matsuéhita)- but hHas never been manufactured, so
10 far as we are aware. According to this proposal, a
heating element as above described ha‘é ‘an apertured
enclosure provided on the eleme_nt- head plate in the
region where the element hot retf.'urnIpOrtion attaches
thereto. BY enc]_.osin'g the hot. return part of the
15 element within an enclosure provided with small
openings sufficient to admit water to the interior of
the enclosure when the kettle is cold, the proposal of
GB-A~1 143 834 was that the steam'generated within the
enclosure on boiling would drive the water from the W
20 enclosure whereupon the hot return- po'xjtiOn of the
element would overheat and cause the bimetallic or
other control to operate. In accordance with the
arrangement proposed in 'GB-:A-l 143 834, a 'single
bimetallic or other control will operate bofh when a
25 kettle boils and when a kettle is switched on dry.

As mentioned ;'a{bove, the proposal of GB-A-1 143



bimetallic or other control will operate both when a 25 kettle boils
.and when a kettle is switched on dry. As nentioned above, the proposal of
GB- A-1 143 4 834 has not to our know edge ever been nanufactured despite
its apparent sinplicity and the prom sed advantage of a single sensor
bimetallic control providing: both el enent éverterrper‘ature protection and 5

boil sensing. An automatic kettle or hot water jug thus will conventionally
have separate el efdft h}?lsotr&iffb‘h anyg M%lﬁmohﬁﬁﬁl Pamfactured
furthernmore will ¢commnly have a secondary, or_ pagck-up el enment protection

function oper abl edFﬁpiLFrﬁ eVERt @P?%??Ereswllm-t%f ?‘PFE ﬁh%r&r‘%‘l’éﬁ%

protection control . Su 'ma y of the lLpvegtion:. The p ventloq
provi d@ a new ang® u%lli“ﬁ% h’&la
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Its aspect t he i g@?ﬁé heat
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el ement head éﬂ&é“t %H.QQ.USWonvéﬁ‘E?HHQlly”Otha%% sep&patdl | dilepertor med
of an appropriate heat-resistant

protection and steam sensing controls, and furthermore
will commonly have a secondary or back-up element
protection function operable in the event of failure

N 10 of the primary element protection control.

Summary of the Invention:

The present invention provides a new and improved
heating element conétruction which enables a single
control to perform both element protection and boil

15 detection functions. According to the present
invention in one of its aspects, the ends (cold tails)
of an elongate, metal-sheathed, electrically

U insulated, resistance heating element are engaged with
an - element head advantageously (though not

20 essentially) formed of an appropriate heat-resiétant
synthetic plastics material, a heat transfer element
formed of a high thermal conductivity material extends
from a heated part of the element adjacent to one of
its ends and through the element head to provide for

25 sensing of the el’éinent temperature 'by means of an



synthetic plastics material, a heat transfer elenent fornmed of a high
thermal conductivity material extends froma heated part of the el enent
adj acent to one of its ends and through the el enent head to provide for 25
sensing of the element tenperature by nmeans of an 5 appropriate control,
--and an encl osure surrounds the said heategl part of the element portion, the
arrangenment being such that in use of the heating element with a water
boi I i ng vessel atﬂm-dpm]alfwr@omi'd>15 and dn | énolbbuvet @urdmmddiethaessel is
filled and the onset of boiling and the consequent generation of steamin
sai d encl osuresaild deeskedhepaater cfubsthet i elepent beartpiain ed ther ef rom
so as to-mmc a dry-boil situation sensible by an appropriate 10
t her mal | y- r esp@asiangemsnty obeingr raucly  thapl oth t yseai of héhe theating - o
el enent. The above and further aspects_of the invention are set forth
t he appended cIeé-lwl’d’néFltﬁerWﬁ‘éPrV\PPhl1{lﬁe"e§§9&nf-53e%nclﬁ\%\iEGlel%M 1l .be
clearly 15 understood from_consideration he. follow Fug? '
he

descri pBi on off11dxWbFRr Watem haRrnthe v%‘?%ﬁelat"@ |$+%§?‘?ataé’d’

acconpanyi ng draseq:gsofD%Soclriipr}& onngd’ &he %ro%vger&ent generation of

steam in said e'nclosure- - will cause the water
substantially to be expelled-t-:--h’éré'f’rOm so as to mimic .

a dry boil situation sensible by ‘an appropriate

10 thermally-responsive control thermally coupled to said U
' heat transfer element.
The above and further aspects of the invention
are set forth in the appended claims and, together
with ﬁhe advantages thereof, will be ciearly
15 understood from consideration - of .the following
description of ' exemplary embodiments which are
illustrated in the accompanying drawings.
Description of the Drawings: - \U

Figure 1 is a schematic showing of a first

20 - . electrically powered heai_:ing- elemént embodying the
-present invention; and

Figure 2 is. a schematic showing of a second

| embodiment.



Figure 1 is a schematic showing of a first 20 el ectrically powered
heating el ement enbodying the present invention; and Figure 2 is a
schemati c show ng of a second enbodi nent. 6 Detailed Description of the
Enbodi ments: Referring to Figure 1, the electrically powered i mersion
heati ng el enent shown therei:n.conprises an @& ongate,” netal-sheathed,
electrically insulated, 5 resi stance heating portion 1 which, as is
wel | known, is cdbstaitedd ipt ipme ofnttdhen Embodiimentge heating wire of
the ‘el ement does not extend fully to the ends of the element and in
consequence the ends oRefgrringnde Figwure|knebhecelgctyicrsllyemawered
relatively 10 ., cool A in_operation. The elenment cold tails are
receiyed within rt@BEEEioR beptdngr /ARant sRoWathegeis: SRPPFIFck AN

pl astics el ement head portion 2 so that electrical termpal portions 3 and
4 of the el ement %%?%ﬁgt{ehromatld'%%i t%i§FH’€lﬁgﬁXe fnsulategy, g

' I .opl f. which ly be. f d ,af
Denper at urb 1 esi SYARLSRRNER BFSLIDH BOTEIOR, dndBiohse RS 4F KEMHHPRMY | ng
the passage of thg, elaERluGehd 46 et MRIYhYdndPHL AW e Wkt ing

wire of the element does not extend fully to the ends

of the element and in consequence the ends of the
element, the element cold tails, remain relatively
K./' 10 cool in operatién. The element cold tails are
received within respective bores provided in a heat
resistant moulded plastics element head portion 2 so
that electrical terminal portions 3 and 4 of the
element extend through to the opposite side of the
15 - head, grommet seal.s 5 (one only of which can partly be
seen) formed of a temperature resistant material such
as silicone rubber for example sealing the passage of
the element cold tails through the head and serving
U furthermore to support the element in the head. Note
20 that the resistance heating portion 1 of the heating
element does not have a hot return portion such as is
commonly provided in conventional heating elements.
The detai_led construction of the element head
portion 2 is a matter of design, but notable in this
25 respect is the tubular forward projection 6 which

extends from and :|.s formed integrally with the head



furthernore to support the elenent in the head. Note 20 that the

resi stance heating portion 1 of the heating el enent does not have a hot
return portion such as is commonly provided in conventional heating

el enents. The detail ed construction of the el enent head portion 2 is a
matter of design, but notable in this 257 respect is the tubular
forward projection 6 which extends fromand is forned integrally wth the
head 7 and awdr surd®undsaat patttof tkheatheatihgnehemdntd] asktjdcdént one end
t hereof. This tubular projection 6 defines an annul ar encl osure 7

surroundi ng a e enef enfietheresf ancEhie drubylaorprejectioncs e imes

el enent, and 5 a thermal_linkage 8 formed of a high thernal
conductivity maberaBNURRTERRCLIISUNR i-sSBﬁFPPB'ééRgt e ot h@felﬁ?ﬁnw—ad
portion 2 to the qpposite.side of the head. - The thermal |inkage can ™ '

exanpl e conpri Tesistonss h&FtB-F‘SsB°§F|i-8B' 9fsthe Repting ?4"@“% , and g| :err,ent
ntornabor  oft cTETRRR (1 HALE (o CERCRRE oRBl 8 oD SHERTER} p use
o e 1o SeSRTREL ARy "MaERPIRR. Wit dndy ISR, bhbeTRRRE i !
and with a through the element head port’-i_oﬁ-_ 2 to the opposite |
side of the he'ac.l. The thermal 11nkage ‘can for example
comprise a copper or -brass--..strap:-a__tssembled with thé e
10 element  in- any convenient manner, for -e:i_ampie as a e
tubular extension of or an internal or external
addition to the conventional element sheat_h-...
In use of the thus d'escribe’d- heating element with
a thermélly .responsive swit_'ch controlling the supply
i5 of electric. pbwér to the heé’fing' element and with a
thermally responsive switch actuator, ‘_for. example an
appropriate snap-acting bimetal, in thermal contact
with the end of the abovementioned thermal linkage,
the element will operate as -f_ollows_. Firstly, in a W
20 dry_ boil situation, namely when . the. element is
switched on .wi-th_out there being any ﬂ:ater in the
associated vessel, the element will rapidly overheat °
and the reSﬁltant element oﬁerf-temperature will be
transferred via the thermal. linkage to the thermally

25 responsive switch actuator so as to cause the switch

to go open circuit. Secondly, in a normal boil .



thermal |y responsive swtch actuator, for exanpl e an appropriate

snap-acting binetal, in thermal contact with the end of the abovenenti oned
thermal |inkage, the element will operate as follows. Firstly, in a 20

dry boil situation, nanely when the elenent is switched on w thout
there being any water in the associated vess&l, the element wll rapidly
overheat and the resultant el enent over- tenperature wll be transferred via
the thermal |inkagdlteathen; feater|yi2h £ill thepensiosurei 7cHefdnest &y so
as to cause the switch to go_open circuit. Secondl y in a_normal boi

8 situation, waterth® forvardlvierraieeting ?uhﬁlﬁﬁebeéﬁ pPrEtiongr ymEil
proj ecting tubul ar,_head portion 6 until the water reaches b0|I|ng
tenpef‘hyre,-mheréaﬁﬁdw? %rgERéPgﬁﬁoP9ﬁ1¥ﬂﬁﬁﬁﬁqﬁﬁ¥ﬁ?P¥%e whersuiee fihe

expel % t he wat er therefragm he port eatl enent
wi hin the_encl os A Hmtﬂ% 5%&*}0 Rk [ ghT el

The i 1] ust Pared elBRenta e & fe—‘%‘ﬁ,”ﬁ%ﬁ SRR oftlotn heafARE
sensing to be achigy %ﬂexw H§€hl9£ B @tk SSPE F AHER! sed"8 G4 0"

I s advant ageous, furthernore
dry boil situation, will rapidly overheat and will

cause the thermally responsive éwitch to operate. The

illustrated element thus enables dry boil protection

10 and boil sensing to be achieved by use of but a single
sensor element.

The invention is advantageous, furthermore, in

that it enables a stainless steel heating element to

' be used rather than the more conventional copper or

15 brass. Stainless steel heating elements, that is to

say heating elements wherein the element sheath is

formed of stainless steel, are advantageous in that

they are much 1less susceptible to furring and

W3 corrosion in use, but they are not popular with

20 element manufacturers on account of difficulties

experienced in brazing the stainless steel element

sheath to the element head, particularly at the

conventionally provided hot return portion of the

resistance heating portion of the element. Not only do

25 such problems not arise with a heating element in

accordance with the present invention, but also it is



that it enables a stainless steel heating elenment to be used rather than

t he nore conventional copper or 15 brass. Stainless steel heating

el enents, that is to say heating el enents wherein the elenment sheath is
formed of stainless steel, are advantageous in that they are nuch less
susceptible to furring and corrosion in gse, but they are not popular with
20 el enrent manufacturers on account of difficulties experienced
in brazing theastaablgspreferted! eonnte Ehdrmidt imy idlemsmeieiviimpdts
particularly at the conventionally provided hot return portion of the

resi stance heashegtporficrmedf of hestalimimss Boeednlgr dof2% matexuial
problems not arise with a heating el enent in accordance with the present

i nventi on, buthavingitajssimidaxdyualllow priiermall t conduckiNdiyi n@selﬁut
having its sheath forned of stainless steel or of a material havin
simlarly | ovFOTPWﬁﬁI tOCGﬂEBEFl ortbrags ééﬁﬁ&r thet été‘éﬂékﬁssols 'S since

t he stainl ess st eel does not _readj | conduct heat _from t he el enent

part that dgps hf‘ﬂt ﬂ?@dle"ﬁ’cl%%'&ﬁ‘é"tl hegt dFrom \M%reéﬁ}“ﬁﬁﬁndﬁ% t he

mai n part of t e el enent, ereby nabl i n nore_.resp S|ve control
of elenent terdRFatdfe t°6 tg‘\? englosur into  ehe

surrounding t_he main part- of the element, -the'reby'
enabling a more responsive | control of element
temperature to be achieved.

10 Figure 2 shows an arrangement substahtially-
identical to that of Figure 1 except that the
enclosure 7 is defined by a 'fOr'waJ:;d tubular extension
of the grommet seal 5 rathér than'by-an-inﬁegrally_
formed part of the element head 2.  Figure 2 also -

15 shows the two grommet seals 5 interconnected for -
convenience by means of an '_integral strap 10.

In use of an immersion heating element as herein
described with an X1 control manufactured by btter
Controls Limited as aforementioned the X1 control W

20 would not perform a permanent switch-off function when'
the bimetal in the control responded to water boiling
in an associated vessel because the bimetal would re-
close its switch contacts after a period of time
sufficient to enable it to cool and return to its

25 'cold®' condition. The bimetal would thus cyclé ‘between -

its ‘cold' and ‘hot' conditions and the heating



10 Fi gu
that of Figure
t ubul ar ext ensi on

re 2 shows an arfahgenent substantial ly identical
1 except that tHe enclosure 7 is defined by a forwar
.of the gromret seal 5 rather than by an integrally for

part of the elenment head 2. Figure 2 also 15 shows the two gromret
seals 5 interconnected for convenience by maans of an integral strap 10.
use of an imrersion heating elenent as herein described with an Xl contr
manuf act ured by Oelemenii r cterresperdinglyf oréavhdi ohed internittentdy 20
woul d not perform a pernmanent, switch-off function when the bimetal in th

control responded
bi retal would re-
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of the X1 control would thus cause the J1 control to
trip and open the contacts which would remain open,
regardless of the condition of the bimetal in the X1,
until the J1 was reset.

Having thus described the present invention by
reference to exémplary embodiments, it will readily be
appreciated that many changes could be made without
departure from the general teachings of the invention.
Thus, for example, whereas it is breferred to form the
element head of a synthetic plastics material it could
alternatively be formed as a deep drawn metal article.
Also the shape of the resistance heating portion of
the heating element, that is to say the form into
which it is bent for purposes of compactness, could be
varied, and the detailed shape and form of the
enclosure could be varied. In particular, the end of
the enclosure furthest from the head could be formed
with an inwardly directed lip so as to reduce the gap
between the element sheath and the end of the

enclosure, in which case a small aperture might also

X1,



of the X1 control would thus cause the J1 control to trip and open the
contacts which would remain open, regardless of the condition of the
bimetal in the X1, 10 until the J1 was reset. Having thus descri bed
the present invention by reference to exenplary enbodi nents, it wll
readily be appreciated that many changesicoul d be nade W|thout departure
fromthe general teachings of the invention. 15 Thus, for exanple,
whereas it is ke epeovédetio ifror thé hwadllemeht theaénofl omurenttret efsplrast i cs
material it could alternatively be forned -as a deep drawn netal article.
Al'so the shapethattam pdzi huhile heas i ngtpsreappedofthareireawhen éhenent ,
that is to say the forminto 20 Which it.is bent for purposes of
conpact ness, @FFIRLGAYessehnwashEiddedr | ed shape and formof the = &
encl osure could be varied. In particular, the end of the enclosure f utemiest
fromthe head could be formed with an inwardly directed I'ip so as to reduce
the gap 25 between the elenent sheath and the end of the

encl osure, in which case a snall aperture night also be provided in-the"
wal | of the enclosure to ensure that an air bubble was not trapped therel n .
when the associ at ed vessel was fill ed.




*. C L M S* CLAIMS: 1. An electric imersion heating el ement
conprising an elongate , netal -sheathed, electrically insulated, resistance
heati ng portion engaged at its ends with an 5 [ ; t
transfer elenent fornmed of a high thermal conducti vi iy vy l@ndi Ng
froma heated part of the el enent portion adpacent: tlmmm‘m’tumﬂmg and
t hrough the el enent head to provide for sensing of the €l ewent tenperature,
and an encl osure SBAIMB: gyrrounding the said heated part of the el enent

portion, the arrangenent being such that in use of the heating element with
a water boiling vessel the enclosure will fill with water when the vessel

is filled dth f .boiling .and th 5 ' f
St eami oot o ench dgur o Al 191 ST (SRR 167 SIRRCNY | 5T #0eRs GOREELarPEa
theref»efn so as tq iy

: y Lo S : o : ate
thernally-responsive(Né%é%#gtﬁggﬁé}l%hggﬁ%ggd %@%égé}éﬁ%ﬁyk$§%é$§%éa'
el enent. 20 : 14Ce i3 ' t cl al in
claim1l wherein t _eesrlesgésrt%ﬁglteé tg'el{ital gg r?):l(}(ratﬁl %‘2@5‘9 th?‘tﬁ?&%gﬁ?ﬁgx%:gﬁgggn. _
between itg ends wWildMaHt HRad)oh hehe' ErAfkifeneToicht FBemedl ogoat REGhW th
t he el ement head. -

thermal conductivity material extending from a heated

part of the element portion adjacent to one of its

ends and through the element head to provide for

-~/ sensing of the element temperature, and an enclosure.
10 surrounding the said heated part of the element
portion, the arrangement being such that in use of the

heating element with a water boiling vessel the

enclosure will fill with water when the vessel is

filled and the onset of boiling and the consequent

15 generation of steam in the enclosure will cause the

ﬁater substantially to be expelled therefrom so as to

mimic a dry boil situation sensible'by an appropriate

U thermally-responsive control thermally coupled to said

heat transfer element.

20 2. An electric immersion heating element as claimed
in claim 1 wherein thg resistance heating portion_of
the element extends between its'endé without any hot
return portion making thermal contact with the element

head.



* C L M S * 13 3. An electric i mersion heating el enent as
clainmed in claim1 or 2 wherein the encl osure corrprlﬁm“ﬁlmmnumlrmw ubul ar
menber extending fromthe el enent head. 5 si on
heating el enent as claimed in any of the preceding cl&ins vhef'ei i the-
enclosure is formed as an integral part p§ the elenent head. 5. An
electric imersion heating elenent as clainmed in any of claims 1 to 3
wherei n the engl osuhn eletfric imhersddnahepiingoielemsed ashiclaivesi s t he
ends of the resistance heating portion of the heating elenent relative to
the el enent hedn. claim Ah erec? r wheneaigr stba lepatliosprs egemprases| @& ned in
any of the preceding clains wherein the el enent 15 head is forned of
heat - r esi st ancgeBgnahbdyi dukudan ceemberr exttenfling Afframethei elenanti on
heating el enent as clainmed in any of the precedl ng clains wherein th Mat
transfer el ene®@deonprises a tubul ar extension of or 20 an internal or
external addition to the metal sheath of the resistance heating portion.of
the el enent. .

5 4. An electric immersion heating element as claimed
in any of the preceding claims wherein the enclosure

is formed as an integral part of the element head.

5. An electric immersion-heating element as claimed.
in any of claims 1 to 3 wherein the enclosure is
10 formed as part of a seal which seals the ends of the
resistance heating portion of 'Ehe heating element

relative to the element head.

6. An electric immersion heating element as claimed
in any of the preceding claims wherein the element
15 - head is formed of heat-resistance synthetic plastics

material. : - . W

7. An electric immersion heating element as claimed
in' any of the preceding claims ‘wherein the heat
transfer element comprises a tubular extension of or
20 an internal or external addition to the metal sheath

of the resistance heating portion of the element.



C L M S* 148 An electric I mrer si on heatin I
substantially as herein described with reference to Fi 3,","”"] u"ﬂj"ﬂ!lz of
t he acconpanying drawings. 9. An electric imrersion heating el ese .
clainmed 5 in any of the preceding clains in conbination with a

t hermal | y-responsi ve control having a tenpeddture- sensitive actuator
thermal |y coupled to said heat. transfer elenment. 10. An electrically
powered water boi I$ng VBBse| electric | ncdmpersliony. a BeAbiAGt i onedementi ned
in claim?9. L

substantiaiiy as herein described with reference to
. Figure 1 or Figure 2 of the accompanying drawings.
.%éj :
9. An electric immersion heating element as claimed
5 in'any of the préceding claims in combination with a
thermally-responsive control having a temperature-
sensitive actuator thermally coupled to said heat

transfer element.

10. An electrically powered' water boiling vessel

10 incorporating a combination as claimed in claim 9.



