PATENT SPECI FI CATION (11) 1 469445 (21) Application No. 46461/ 74

(22) Filed 28 Cct. 1974 (19) (31) Convention Application No. 412 839

(32) Filed 5 Nov. 1973 in (33) United States of Anerica (US) (44) Conplete
Speci fication published 6 April 1977 (51) INT. CL.[err] HO5B3/82 HOR 3/06
(52) Index at acceptance H5H 111 154 194 212 222 231 232 243 256 AG H2E 19
9X (54) | MVERSI ON TYPE HEATI NG ELEMENT FOR A WATER STORAGE TANK (71) Ve,
RHEEM | NTERNATI NQF conprising heating resistor enclosed in and a
corporation orﬁm ncﬁPﬁ%ﬂMﬂ@N ekt ri chl 469 443 ated from a
metal lic sheath, 50 State of DeI aware, of 767 Fifth Aveaue, an%n

el eﬂem(m')‘%‘ﬂhcaﬁ&rN@%é% AgENL o2 1674 /4 g tes of
the n&&h é%ttéah 1’%13'%1 Sg‘t e Fﬂ%&‘fhﬂ%nm 7% - j\eoy decl are

I‘Oj ect I'nt o M) whi ch we

pra nt el ement head (& s Al c- grant ed
ﬁz Efe?g ? %lﬁqp{i??d7?| y and el ectr '-/a to t he
( htahce N @l )

rretall per orma{? to be particularl

telhgctelrlecal |}}2 1%‘{]2@0{2#3%6% S%g?% E)E-e 0 rel ates

to electric heaters tact with said sheath, sald conducting por- for water
st orage S4NREMERSION TWPBHBATING EREME) rEOR\A WIATER GTORAGE car bon or
metallic proved heat| ng el ene'nAthe construction particles suspended in
non- conductin 60 for an elecific |rmer5| on heater-as used in terial

to aIIo L ur m@genclosedmand
sheat hga? 4 UB G0 sﬁww ?t% o f:i%t M cally

heat edNwatRE t HewK SYork, AUilted USELtERE of O @.al thedGadsion On enpl oy an

el ec? r pmeriice derehy ﬂehteeth.e m\rehtkm a@ptddtta q;ecsmtd ﬂteemténal sfothe ncI udi ng an
el ec- ° BF‘Y s bf sall hepd j heing S%I ng portion
t hr oug eclt}rfggfned }_1 eﬁﬁdﬂxf qq t er nal

Ieads mlaedpﬁmd 88 bdli ) portiol iR a(;,pm or zinc
The 10 é‘ﬂﬂsr\l eell@mshtes tt@ ebcipe\hatersotaptmth Eﬂd sizeathdeaid sonductieg eon-r i cal cont act

\émat Eofﬂ oea'f ledotial m:ﬂ%%n?ﬁéfﬁé\% ! a%hgg %fgﬁféﬁiﬁﬁo 3«%:% Pv§(§| lic sheath

fr OE% ctmtrwmm ankday el ectrolysis.  sheath throughnile edndGotRg peod h@: need for

X BT agt;mgm e %@%@Tﬁqﬁ‘“m (ipesivaly

rapid métalt fso & Iéadm{ nh\éﬁdz prior. art
has e@,so %ldntﬂatlmiam umz:oat ed‘hethanngﬂeneahe:eat boWéETsﬁiroeV\hl e at the sane

as 2%
tiné sife @F ngTis cslomepte beady is B ‘@ﬂ!l anode
deteri 95,@ ,55&}2 ‘i%g@a 53%% ﬁ'ggdg,fc o 3%? .ﬁ@ﬂ%ﬁﬁflﬂ ggpl e, both
plaén SRR

por t i onTo@evént the kerificial @IGAE r6i@ being) O ic c?rEmﬂsfor t sheath and

ferg u!?crlﬂ?% an *t%msdv irepids wathy ths Iaarsmlc@mhesumre Electiopaditivei n. per f ect

el ec se “ unco QE ode o o i j¢ ti ﬁvent ion 30

st ant Ig’l una Bifaﬁereens&h\f:b nsEof| thd. head! dompdi Y dgscri bed, by

way of if ¢he hyniting ebmbm&eaﬂt lamd dtem er ccmumngtsmdumm aslﬂﬁﬁctsfrbsm al with

ref gg e%ﬁ g‘ﬁ@"t we mepi ef @:emr nmmldn it has been

est ab- eren °’“St oW be desc“b the el ement
betvl'eglg and, the sacrifi 1al with' reference to

sheat hanefld, bnemtmlaand it @bélﬁes bl Sings BCREERLL C. S usw at- if the

el ene Shﬁtdstheq @emhm@aldlﬁath willl cormede f | d"llaurel acl@mmﬂelviuwallusm er tank and
ere

t he lafed from T and e plageent t herein of
3? %&g &%égg%énrfﬁé ,ecgglreﬁﬁ%lgsgfnanne S%ﬁbae‘mﬂebﬁatf he sheath ing

eI errerm;d the thok. H’Hmetmhnt ofharramow) ofFiguely rsenﬂetziilbd)‘«ctmnat fieguigwe S is a

det ai | kayesschasgipabe Sqnﬁeﬂedl tonprepst hmvenﬁ tcombjoation nteeblahdd t o prevent

O g CORVRYH m ge aéa ‘%ﬁdﬁg et i-on.
pl aSt | poclbiHiting etgﬂknige @l P&illc i il M of this

i nventthgrhas e ¢ dnvuvel@lasﬁcscehmattltma d)uplslgeﬂleeuyrreqvﬁf nﬁqﬂumﬁg:tm:l to an
el ectr °B“"'Fr%:1ft Eg%% W@H’er’tﬁat‘%rdm ftog'ﬁggppebél‘qﬁtht eePiatent Excessive heat h and
hlidbreld

matagld,g o) ﬁo {ﬂ?}%‘% 3 ﬁ;@& &th i's coupling
t her ebynt exgessivd Bighdé idBteidrationNg iuibr CeldiRh § ing el ement
of the i pertgtsﬂeatebpntmv tiey there ise X S%Fh@eregmmm exiernaeledie irno®S require a
coat i rﬁo_v d ap elegfric i gRpTren Bﬁe"' heater cuxt to control anode depleuon ' ' _




45 a nmetal which is nmore electropositive to pre- Figure 3 is a detailed,
sectional side view vent excessive anode deterioration. of a
nul tipiece prior art elenent head and According to the present invention,

there i rnal electric cir- 95 provided an
electric imrersion water heater cuit to control anode depletion; 2
1, 469, 445 ¢ 2 Figure 4 is a detailed -

partial sectignal a nore conpl ex heat i ng el ement:-head and side view of the
pl astics el emg&nt_head of the need for an lé.&5nal electricdl circuit thi¢

i nventiion as posi Hg%eg it GerifRl EH’ tiraﬁgel,étlo gln%eé !le§th%£ﬁn ﬁ@étehgd laRg &
detail ed, secti ondl view @€ i PMétics et Qiﬂrlﬁafd afn icdlirfee e
5 of the el enentthhela/dnttotlla&u ¢srtmaddn|anvaﬁrgpnk;e mth afresis resent i nvention, u
conprising a rj nt ﬁgﬁ W ng}myateth magygn@egt
head 30 havi n Itstaemafea‘f B4 6%15 cs% % tei

'g i Wg
uBthr gthned S. -

thereto a convent Figﬁﬂ|61isuhubﬂl’weddfbtlﬂim 4

copper “heat i ng:, el frﬂlussthts@tintf"@lre -Tubul ar Onec osheath iZy Tdbelmprl or
art sheath 7. WL&? e lgt@ﬁ call ement rfaé%lgl?at}lla 1r ot |ng
el enent sheath |g?eeﬁheaangseﬂfh§éﬁ oA Relt Tl S, f@"t on

steel head as i Iﬂ:issﬂgura.taedapper HEatg:gr tshélth Iby a snpﬂﬁee rsem ad he

sheath:7 this fi igiptoigpdewith
T s s g '%%&%ﬁtﬁ%mﬁ%&%im

centre suitabl etormgaee therfonds atgnstritsd pmrfhgmens,l eaﬁh Tddain

wire | eads 6. St I13W@§G‘1 totl etarﬂ rY‘ﬁllé tTPr sﬁr Il?l?fi 03010 i s
suppl i ed Wthzﬂe&?ﬁ%‘éﬁ 3? 'zi}g
tank. to engage twb® shda zﬁld L‘@u han

Fi gure- 5, sheat Istel head| 10n Oﬁp@r wirhided ané Sttdale Cteatmk I354con¢antrpalb'- Pbsltrontcy

e 0, e SloRgh P %ﬁ% Sy %ﬁe é’?’“‘ﬁ?ﬁ”%ﬁ’%t%?“%te

el ectrical cont actnedalewmcts mmaacsﬁ-,c tepatitiveghatl e The) briish @fvihpadi 80 séimyising b

tween sheath 7 ek ag 8mp Begayse iy Qxﬁm@ plastmh h3lafs e&@ctﬂm exiple,

i nsul ating pl asm 'E ﬁ%@ n%%@d%ﬁga EE Hiece
35 concentri cgd IMe@olga@ésﬁﬂedn epar. 95
within a plasticdse mat:crahng&k theftexkdemd t@@olaxﬁze,ad&:les ches:bctnéallyhns

being greatly ehe %‘gﬁﬁf letg B abig Epmgfse f{ékma Foatf for
t?;%zs?lw ?}ylsrzﬂ q?d at'ﬁ cFea?)%ﬁand p efer%b{?y § &@g%

purposes of ill ¢ plastics materia] : as matrix 3
metal which iss erthct&hthﬁxé W.SIthléethis atmn &sﬁleepmr ﬁ'@l pditdd F20are ex- 100

conprising the cfoppeanosleldbplﬂ@nmr@lemaecsﬁuke- t diusledi r9 MPmﬂ Iastlcs ITB.tI’I

31 is made, for "8’5? v°‘from
2loven < pf sl e e PRI, Ao SR
di st ance be- it(Drﬂaih rstlfere cbn&emvetpmydes m
and copper and bb&%}‘ Cpri c }§ co duct ed c@rtﬁ@ﬁalb'rreﬂiétt | loyver fp%?rtan@@

5 Xen

tin coating has %{ﬂj’ﬁb@ ﬁg oy %@L f §n§n
i nsul ating cent rAgdrhs. NROMS Ac\iR, AR tethfﬁ ﬁen;gag dpetRddih € éﬂ B

.-

conpri sed of &h ornwgeatcmprfssr aagopn;xcfa;sélsceell desmabwhdrbs emt huan ac
the | eads 6 and ‘57°°P§“°H%€d@a‘Pr26 E‘ﬁ’e %b

direct electric |§§i o enrgﬁoﬁa &(’M th
the tank. Wile d trﬁal&fa wtlam ar&fbpirﬁt@dh e.hecoa U%alﬁiaéi buSpenBed3id ArresineX -
100 to:the an&blenod@ptdsctme mlapr%bl‘beemlatsa biysframnx o these tained) jne tld
35. tory in nost%cka ﬂ%m&% ss:g% nl‘éle art andrl‘?%"daﬂ%ﬁﬁtiesﬁt‘beﬁéﬂ figtad s
32 per.unit vol -, pgi mné hridCidhrestin ge:teratlthyptysé | Golid! FRinObE
matrix- 31 wi || g@nks @it andez’emmwebﬁts & &ahlma)rga ot organitena wlammiat/e in

m
cer- the resﬁ%tl&ﬁb@n ansﬂneOIh @etwo t@P%l §/2
| eading to rap| .-' tols ax%s; ﬁ‘g ".@,st‘ "tﬁx\?@s‘é‘éﬂ Brac-

depl eti on. late 23 is prov1ded by a 500——60 o W 13-phriiclb GBRbm-
resi stance and AnﬁdtdrerT vame oalmsxstdevll su!ﬁedb:hﬂomMamdmshmMuanlﬁmsm

result in higAreignss aSSeftee %f gin allow s & qf ‘iES'F‘Fa‘P W 1P
Al ternatively, pBft ﬁfg%z r°'ﬁ%&ﬂ 8 the

heat er head ducme/grewanﬁgs @d Ehs'rws |delefisiatibhS PP loB g@n&xﬁﬁ remétﬁmar Tyb: iange
conprises a co pWhilef thisesglutianedsles nesrrequirel thectin nally.e the hmadiivs 1-pariésleu 39 conthmamln
110 plate 21, vtewgeﬁﬂla&et%ﬁ“ﬁt dt ees zeauifry es 3 FR§sERee £ pbayatl8—6p0 ohms 30
' conduct i ve partlcl es steel face plate 23. Copper face plate 21 bonded
together by the resin matrix 31. Con-




and steel face plate 23 are not in direct ductive resins conprising
conductive carbon electrical.contact.and are separated by the or netallic
particles Suspended in a resin 50 non- &4%#Eting plate 22. This plate 3

assenbly malT] n ang @
i s mount ed_ony . Thungl gittdey. 2110 oﬁnﬁ’g ﬁénmkﬁ%é“ nﬂgﬂeaagﬂr:?ﬁ'aﬁ |

vat er t ank by’ IThe @esid o8 nsdaeat;h uskd lhtlisﬂlh ally. condubtihg solif giottiog iw Torand

connecting thsxﬂiyieam@ﬂrty I9EPOSYTE 1O W Fheﬂhr@sd Ddﬁctm he 4 ank
(Tenge 27" g, S S Ol g&ﬁ;gétﬁ S b i
e?:

1._.

natural 55 ins dféHEEdORS: be &P tﬁféﬂﬁ to %wsﬁ‘ heili c,
whi ch'is an ekeggosad ahﬁxyﬁlltm-adde.’aOtoZ proem shizah [thr aﬂ@ thd condhaing Ipbdiah con-

connection 19 E@%ﬂg&‘?ﬂﬁgmm?é\“ﬁ’aﬂam E‘@Hw'se'él til?\éo P‘é&)’r%lg%ggou @r:ggh ncdpper
face plate 21 X jt;%%n e en ovi ded
by a 500-600 mnaon?inl(lfa&% ek & ofr%gmgi X:eéﬂu Ea;rs rvided £610¢Bnde iy @idor
Thi s val ue of carben esat tn@talspaumefswr a nyknahdating teastoxatoraaso\waqueﬂ vaI ue
suffl ci ent “GE)°E Eﬁ‘ %P&é oW om2t n§¥?§‘§ HmPS‘tflslm%tar o
' anpunt Of Cu%gr&rﬁ eatmv sunign eh cti IQS féeél?l? m@iﬁt' c
fromthe sheaﬁxbn,quicoaltnhmuhﬁlﬁagﬁemms iG] | et toQﬁdSvlidESa eamstaﬁcet e208he.000h
while at the seonB Sﬂaﬁfealtd addition; ngthhb;et shsa’ﬂea@ earibe s
o event| g o AL Ot b S i B
tlch#es & nﬁte , plé: s
art| cI e 32alioolmﬂsralaﬁte)omh615a %t heltcA ftiash?gbeg;on!ﬁate;o?ordeqw re
S C ar g 1o 0, (< 1ms wherein
a resist aﬁ%rlglesagf re;?s)glfgge %&t}fc@ ving a thg elec ycgﬂy 3 gng s 60
9,445 s specific resistance less than rbon black and a plastlcgl tﬁm ;ﬁmﬁ]&ﬁg@ee
1ge of 200 tgeeatkr (2 graghiteym fof dbitiin! bohdG&imp ipeflion.0 the nmetall1c ohms
Has. been foundesistanges fohen Gntyrmedlate Values heat h, 3 nAnhélestrict emebiomavater HE&@T has

k r
an=The resin f WecBdny§ed_nust have %Iaé’t‘?tt hEaéﬁl W‘fﬁ
portion in son- 1s A bﬁétﬁam&@bﬁlmft& hediest 3t 6B b i gaclfr Wi th

_)W

sai d sheat h, sainpkising mgnsmmacloﬁénﬁaherrper atures of he or der of

100- 180[err] Feleﬂ!'l 1%31@ lic\sheathar bo or i %!(gt ered in
ordi nary vat el Y ﬁ?ﬁﬁ g2l fogbnde oy,

preferred r®siadapisa tam £8Ghtefor dfcth al t Plobss) 1081108 Srab,ow f rom

saird compound tmkt halﬂl ¢1¢m§ns heaid deing onechynicove - sheamebhrW(l‘gm Ok conduct i ng

portion con- resi st aee dQuf L5 ond Gl 50k lllion, LELWHO L he
conductive particl es Rublisieadt Radent Sotiammon Malldings, London, WC2A 1AY
sai d tank, said head al so i ncl udihe ik ceriesmay byphsined nGuct | ve particles
suspended in trically insulating portion through which ex- the

non-conducting matri x consist of either ternal |eads are provided for
connecting said carbon particles or netal particles or a mx- heating

resistor to a power source. ture of both. Accordingly, any metal pow 2.
An el ectric imersion heater accord- 50 15 der may be used as the
conductive material 1ing to Caim1l wherein the carbon or netal- of the
present invention, for exanple, copper, lic conductor is present in an

afpunt suffi- iron, zinc, alumnium rmagnesium tin, anti- cient to

1 f'lde a resistance of 200-1,000 nony, silver and chromium In addition,
ohis bet ween the sheath and earth. conductive oxides of netals may be used.
3. "An electric i mersion heater accord- 55 20 Wth respect to carbon,
certain forms offer ing to Claim1 or Caim2 wherein the non- |ower

resi stance val ues, such as crystalline conducting material is a plastics
resin. carbon (graphite), whereas the anorphous 4. An electric inmmersion
heat er -accord- forns of carbon (carbon black) afford higher ing to any of
. the preceding claims wherein val ues of resistance. .Lanp bl ack, having a
the electrically insulating portion conprises 60 25 specific resistance

| ess than carbon black and. a plastics resin coaxially positioned with the
greater than graphite may be used to obtain conducting portion.

rési stances of an internedi ate val ue. 5. An electric inmersion water
heater for a water heater tank substantially as here- WHAT WVE CLAIM I S -
in described with reference to Figures 1, 4, 65 30 1. An electric

i mersion water heater 5 and 6 of the acconpanying draw ngs. conprising a
heating resistor enclosed in and electrically insulated froma netallic

sheat h, For the Applicants: and an el ement head, for. attachnment._to a
LLOYD W SE, BOULY & HAI G ' :



wat er heating tank with the sheathed resistor Chartered Patent Agents,
35 adapted to project into the interior of the Nor man House, 105-109
Strand, tank, said el enent head, being nmechanic- London, WC2R
OAE. Printed for—Her—Majesty's Stationery Office by Burgess & Son

( Abi ngdo -1977 Published at The Patent O fice, 25 Sout hanpton

Bui I di ngg"lmm ,””m AY from whi ch copi es may be obt ai ned. 3

1, 469, 44 3 al though a resistance range of 200
t 031, 000 aIIy "and efec‘trl cal | WA468445ur ed to the netallic ohns h3as b?en f ound

satTST el O Ve stance ar QPﬁdo 1.0do Wah %ﬁi&%&&eéﬁﬁaﬂeﬁﬂ sin for
mat Ll ¥ UL \éfbry e ect rl Y inC @Bl | GnefiDhdad 1O MhI on con-
subEi C i Tthn tresixt beIn’l 3lt useémandhasx elsciri@lly condadtiag so]iianvtuomm ltgosai d sheat h,

sal tc%ta éfandmo attaﬁ G‘F‘dt theusaa% ongdlerr]F.  tion
et af:éﬂi;oam 5 oo SRR e o

heat erSA pref&aeatﬂeﬁ amullUbpe HE N wmmd: ﬁﬂrdhg o EowAfréih &bidr r ed resin

vvoul d cimepoand hvathofillers added | tal intpooval Iskpathcthrongn thetcgndubtma/pbmmco@;al d conpound

qsisffigl“'sm eraRSERtYTey Grafking dremis hé%iﬁ‘?é%zlm pdiriive i rlicksh i e ffg #drtion con-
r eS| S Jnﬁuén%"ﬂﬁftﬁfey rsReperfdb@ Gt MHoallf HellAting p ﬁﬁ;fmg @hduct i ve

parti @{eezﬁ)ntcﬁmﬁai‘ﬁg atiix cohSist1d) eithdrS terfdl Geads are prov1ded for connectmg said sai d
t ank, cgm Oam 'fel Pamﬂeﬁudt n 17@¢t@8168$¥¢e t@@mdmtspvee part | cl gs suspended
in str“f’r‘& %ﬂéth&g gg cfctlng matrix
consSi $Fne reﬁ‘e'n ang dhdivle tn‘?Qﬁ‘@ﬁGtoidt@ﬁlﬁSa' d carbon
parti dlomszingy alominiuin, gztem ,ettn,antn—a dink o pioeidd b Tepistage Gt 2V0—1,000a poOwer sour ce.
ture @fon o el' ﬁ'@c iopyp t Qlyms G‘WW theﬂleafhr?n P@ﬁltrl C i rsion
neog AL LSO 5 et s 5 s mmen e e & ng to

C al midwe nd,,@ Rl @SEHlhs ut;g‘h‘éﬁllﬂt I on, for exanple,

coppercarbbn dgr duc&ﬁlcma& @e @ms [ n4amrammummiqn heatmwcord-l nc, al um ni um
magne ? f m?:h?agﬂlacg erpr yaof "he, progedih io 1S d& mony,

si | yerg éﬁéﬁ BAN Wb S, aﬁ ﬁgﬁi\%&nﬁ& &é’%ﬁ&é@] eart h.

condu datéﬁﬂﬁxxlgd h'iteQﬁaymatlﬁédStomﬁw EcotidiRfing portdon. AN el ectric i mmersion heater
accordeﬂ%%z@f anWtPrmeﬂlats palve. t o car born @bm:almmbmma@rﬂmter ing to Claiml1l

or C ai g, !?Se non- | ower fﬁé§r§'§@?‘% t systal line
COMhJCti“Q\n”@lE&ﬁd mésSiorP wRleA k&S § B 6 of thed :II“ 3 wher eas the
armrprwmﬁnsmgaéheatﬁugreiser:éﬂclosedlmm si on heater accor forms of carbon

( car blectsl She%"h,g cI ai ms wherein
val uesy Qefrhg °r i }){, ha‘ﬂ65 DE%IS ?“I y insul ating
POT 85 QAR bib, lﬁ&ﬁssl ithe I €Si N’bﬂﬁhﬁ&igu% skapbon bl ack and a

pl ast itemk, rsaidi ﬂemammﬂ bgingo@sttanioned wi t th@ngW@ReﬂAE han graphite may be
used to obt QAT 1970101 N S 01 P B =S 8 TS an,,i nt er nedi at e val ue.

5. An el ect ?p:n&\bllsl'%mﬁmtmﬂ&ﬂﬁs Baripth B ﬁﬁgs,&.o,onp{t r'mller tank substantially
as here- WHAT VIE CLAI M | &om which copies may be obiaicd, in described with reference
to Figures 1, 4, 65 30 1. An electric immersion water heater 5 and 6 of
t he acconpanyi ng drawi ngs. conprising a heating resistor enclosed in and
electrically insulated froma netallic sheath, For the Applicants: and
an el enent head, for attachnent to a LLOYD W SE, BOULY & HAI G water
heating tank wth the sheat hed resistor Chartered Patent Agents, 35
adapted to project into the interior of the Nor man House, 105-109
Strand, tank, said el enent head bei ng nechani c- ' London, WC2R
OAE. Printed for Her Majesty's Stationery Ofice by Burgess & Son

(Abi ngdon), Ltd.-1977 Published at The Patent O fice, 25 Southanpton

Bui | di ngs, London, WC2A 1AY from which copi es may be obtai ned.

Z%




