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UTHE PATENTS, DESTGNS AND TRAﬁEMARgS ACT 1921-22",

COMPLETH SE@OIﬁ?”AfIQM

RAN_IMPROVED RLECTRIGAL IMUERSION HEATER"

1, PETER DAYSH DAVEY, of 57 Carlton Mill Road,
Mafivale; Ghristdhurch, in the Dominion of New Zealand,
g subject of the King of Grest Britaln, do hereby declare
the nature of this invention and in what manner *the same
is ta be performed, to be particularly described and

ascertalned in and by the following statement :-—
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THIS Xﬁﬁﬁﬁ??%ﬂ relates to eleetrieal lmmersien
heaters and more é&rﬁiﬁuiariy to electrical immerslon heaters
whieh utilize the eonductivity of llguld lor th@ir a@@ratian.

It is known that co-axial elecirodes iﬁ watef haa%wrﬁ
and particul ariy for usge wiﬁh sueh a heater for imm@r%iﬁﬁ in
a vessel of 1iqmi§ ineluding a systen ﬁhrm@gh %hiah Wa%@r flaws
are common to the art iﬁ &@ﬁm@etign with electric lmmersion
hagters, _

The Qbéseﬁg of this invention are tﬁ,@rgviﬁ@ an
improved @1ecﬁrie%3 jmmersion h@ﬁﬁﬁr whieh ie very rapid in

raiging liqmi@ temperatures Whaﬁ in use and whi@h will not

'wh@ﬁ in uge undergo any 111 effects 11 the 1iquid in.which 1t

is placed should evaporate entirely or the llquid supply is
cul mffg put will épéraﬁ@ agaln immediately further 1lguld
is pf@viéaé for the ﬁ@atar.
Aeemrding ﬁs thie inventlon th@ im%%%V@ﬁ haat@r
mmpriga@ a ﬂ@ﬁtrﬁl @laﬁtr@daa eiraml&r alactyﬁﬁ@ﬂ arranﬁﬁd
concentrisally about the ecentral eleetrode, means for holdlng

the elreulsr glaeﬁyaﬂes'SQ that they vibrate amé‘aa)@l@§ﬁrimalf

”ﬂ@ﬁﬁéﬁti@ﬁ:#rﬁm one slde of a source of alternating eurrent to

the central alaetreﬁﬁ @gﬁ to @1&@@?0@%3 altwraat@ fram the

.....

eentral eleetrode, and an elecirical connection fr@m the other

gide of & sourge of alternating eurrent to ithe alrﬁmlar elect-

rode adjacent the central electrode and to airaul&r electrodes
alte*nate from the e¢lirenlar @1eatra§% aﬁjac@nt the aémtral
electrode,

Further thé invention comprises & casing having holed
ends and a side or sides separating the ends, a @@ﬁﬁral
electrode holding the ends and éiﬁe% tmg%thar,_@aﬁﬁeg in the
inner surfaces of the ends la@saiy retalning elecirodes therein
an electrical eonnection from one side of a séurce of |
alternating current to the central electrode and o circular
electrodes alternate from the central electrode, and an



electrical connectiofi from the other side of a gource of
alternsting current to the eireular electrode adjacent the
- central electrode and to elreular eleetrodes alternate from
the elreular electrode adjacent the central electrode,
- The invention will now be fufﬁﬁar deseribed with
reference tu the a ccompanylng drawings, in which 2
Flgure 1 1is & schematical representation of the
gireult arrangement uded in 211 forms of the
-invention, -
Figure 2 18 @ slde elevatlonal view of one f@r@ of
the iﬁv@nti@m a%apta& fﬁ’aaﬁ as: a pertabla‘
imm@fsiam hg&tgr, 4

?ig&r%.B ig a lan view of Figu?a 1;

Plgure 4 18 a oross sectlon on lin& A-& of Figur@ 3,

while _ |

Figafﬁ 5 is a ﬁiagrammatiﬁ&& visw_iﬂliangituéinal

seetion of the lmuersion heater affixed in
& water hesting asyghtenm,

Em accordance with the yrﬁsant:iﬁvanﬁién the improveér
hgatar.ag schematically repregented in Figure 1 haé‘a central
“electrede 1 surrounded by 2 second electrode 2 spaced ther@frnm
and which, in tﬁ?ﬁ? 1g surroundsd by a third electrode 3
apafed therefrou, the ¢ pace 4 between the g@&@ﬁd ai@ctradﬁ 2
and central selectrede 1 and the space § betweén the second
selectrode 2 and third eleetrods 3 are equal, and the first and
third elsctrodesg 1,3 are in eleelriecal amna@aﬁigﬁ.wiﬁh one
another, When a heater having such cireuly a?rﬂngamant is
‘ imm@rs%é-iﬁ a 1iguid snd the second electrode 2 1s connected
with a terminal & of a source of altecrnsting current and the
first ond third electrades I, 3 arve connected with a terminal
7 te sald souree, the ¢currvent passing ﬁﬁrmmgh the ﬁlaaﬁrﬁﬁﬁs
2, 1 and 3 and the 1iquid heats the ligquid V@r? raﬁiﬁiyg

As 1llustrated any desired number of electrodes, .

eonecentrie with tha elecirede 1 can be used and spaced spart,
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provided an earthed electrode & as s safety factor,

The heater may be used by mere lmmerzlon in a bulk

of liquid, see Figures 2,3 and 4, or it may be interpesed im

2 condult through which ligquid flows, ¢.g., a water pipe, see
Figure 5, '

The size of the gaps or spaces such as 4,9 betwsen
the electrodes 1, 2 or 3 controls the spsed of heating, the
smalier‘%ﬁémgagrér ﬁpaaaglémah ag 4,5 ﬁhé.gr@&tar iz the
gpead of h@sﬁimg,‘h@ﬁge? if tha'he%ﬁar be Interposed in a

water pipe or the like, 5@9‘?iguref§§ the pap or space such as

‘4; 5°%usﬁ-ba determined acoerding to the desired temperature

and fiawavalumﬁc

‘ " In the simplest form of the invention, the central
eloctrede 1 13 @ brass vod of eircular oross section and the
sesond and third elecirodes 2, 3 are also of brass and are
tubnlsr and co-axial with said rod L, the third electrode |
3 is electrieally connected with the first electrode by a
braszs strip or wire 9 integral with, or secured to, the thira 
glectrode,3, and the second e¢lectrode 2 has a brass strip or I
wire 1@& spaced from said strip or wire 9 auffieiamtly te ar@-
vent sparking 1f the eireult T&m&iﬂ% ¢losed after all the

11quid has evaporated, or said strips or wires 9, 10a can be

| alaeﬁriaally lrusulated from each ath@? + The electrodes may o

ba @1&L@d brasg.

kg an exanple, guibable sizes of th@ parts may be
a brass rod for central electrode 1 of 4" dismeter with tubue
lar brass second and third electrodes 2,3 1/32" thick and
.gpaéed ¥ from one another, the gap or space 4 beutween the
serond snd first ﬁiec%raﬂag also being ¥, Th@‘&ssamblage
may be 13" In helght and the second e¢lectrode 2 may be spaced
from the strip or wire 9 which connects the Tirst and third
electrodes 1,3 about §". |

As applied to a portasble lmmersion heater for a

Bulk of liguid, the form of the lnvention as illustrated iﬁ o

Figure 5, 2, 3 and 4 hag = cﬁsing made up of ends 10,11 which
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hiave holes 12, 13 giving ingress and egraﬁs for 1iguid being
treated, and thus to provide for the convective movement of
Iiguid as it Is heated, and also made up of éiﬁas 14 which
gseparate the ends m@,li@ The central elasctrode 1 such as a
brass rod 1s utilized to hold the cagling together by serews -
15, 16 countersunk into the ends 10,11, see Filgure 4; The ends
lﬁ,li and side 14 are made of alectrieanl insgi&ting‘maﬁ@rial
such as sergelaln, The innarlgarfag%s of the ends 10,11 have
oppositely podltioned grooves L7 and the grooves 17 are
concentrically epaced on said surfaces, The spacings of the
greoves 17 ave srrvanged to give desired spucing to electrodes
guch as 1,2,3 as seft forth above. The grooves 17 arve also
arranged to a&s@mm@&a%e tﬁ@ ends of the aleﬁtréﬁe& such ag
243 so that the latler are lﬁﬁ%@ly‘réﬁ&iﬁ@d in the grooves 17 .
and ave free %o wove from slde Yo side tharéin\as sleetrie
surrent passes from Ilould in the spuces batwoen th&
glectrodos, In this forwm of the Inventlon an earthed sleetrode
8 48 fastened round the oubtslde of the side 14 aa.a safety

means in fhe event of an eleftricsl fault developing in the

hester. Various methods can be empleysd satisfactorily in

affecting and malntaining an @laaﬁriﬁal éﬁnm@a%i n and in one
exanple the elesctrodes may be goparate and retaiﬁé& in place ”
ﬁiﬁh rubber bleolks, the reslileney mﬁ‘ﬁ&é rubher allowing a
small movenment of escilletlon to take place. In thig cage
contact nay he maintained by brass strips clawmped bétwgaﬁ the
rubber hlaakﬁ and the slectrodes, Flexible ﬁ@%aﬁnﬁng groves
may be uged where connectionsg mﬁy he mads with shranded gopper
wire erimped and/or soldered to the rims of the electrodes,

4s indicated in Fipure 3 the olectyrloal Q@mnéaﬁiﬁna
ag described above are incorporated in the end 10, the earth
agﬁn@aﬁibn 8 belng illugtrated iﬁ'ﬁigar@s 2 and 4, Then a
weater made ascording to this form of the invention is {mmer-
sed in 1iquid in a vessel it will be found that the liquld
in itg immediate nelghbourhood bolls very rapidly ahd |

conveetion currents are set wp through the concentric e Lach~




%rsd@s‘and through the holes 12 amd 13,4 thus anabiing the

- whola bulk of the liguid to be h@ated ang&dily, :

In anathar form of the inv%nti@n ag il?ustrated 1n
Fi?u ¢ 5y the immersion h@atgr s interposed axially in th@
length of = Water pipe and wiil be f@mmd ta heat adequately
a gufficlent flow of water pasdhng thrmugh the wat@r nipe. In

thie ferm @f ‘the inventian, aa r@f@v@neéa in Figare 5, a eon-

‘duit 18 leading from a eontrolled souree of water supply is

widened to form a casing 19 whiech econtailng the @ﬁ@ plates 10,
11 with holes 12, 13 4nd the electrodes 1,2,3 or a multiple
thereof as previously deseribed. The electrieal aanﬁections
may be from t&rmim&ls 6 +7 in the éasing 1@1&&& eleatricaily
wired %o the r@spacfive el&ctred@s as ﬁeacribed hefera
herein. A@t@r nagaing thraugh th@ hmies 12, 13 h@atad water

emerges into a narrow condult again and meses thrgugh the

sondutt to a fauneet,

In as mich as there 18 no flow of eledtric clurrent
whan there is no Zigui& to aﬁmplebe ﬁh& 0irauit it fellows _
that the heater eannot burn out if, through negligence, all )
the Tlquid is allowed %o mvapaﬁatea or tha source ef Iiguid :
supply to a conduit im which the immersism heater is
affixed is cut off,
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~ HAVIRG NOW partleularly ﬁeserih@d and as cartainea the nature

of my sald inveantien and ithe manner in which 1% ig to be
ﬁ@zfsrme& I declare that what 1 al&im g 1w

1. An eleetrical i

@mergiaﬁ heater far inereasing ﬁhe

' temperature of liquids comprising = c@n%?al alaﬂtrcda, ¢ir-

Ceular aleetfaﬁes arranged ccnc@ntrieaiiy db@&ﬁ the central

-

elecirode, means for hﬂiﬂiﬁg ﬁh@‘eir@uiar electrodes so ﬁhaf
they can vibrate, and an elsetrical é@ﬁné@ﬁiﬁﬂ'ff&m ore giﬁa
of a source af_gltafngﬁing eurrent to the central @1eeﬁr9dé.
and to electrodes alternste frwg %hé“a@nﬁrai @Eactrad@,'and
an eleetrical connection from ﬁha-@ﬁh@r-éiﬂe of a gaureﬁlar}-
alternating current o ﬁha eireuiar electrode adjacent the
central el&etra&@ and to Glf@&l&? eleotrodes alt@rnate frmm |
the eircular elestrode adjacent the central ai@atrade.

2, An electrical fmmersion heater for inereasing the
tomperature of liquids as elaimed im Claim 1 wherein anm :
alectrical earth connectlon surrounds the concentrically
arranged electrodes. _ | |

3¢ An electrical immersion heater for Inereasing the
temperature of Iliquids, comprising a ﬁasimg'ﬁhramgh which
llquld can passy a ceniral slectrode held in the @a%ing,
circular electrodes concentrically arranged arauﬁﬁ the
central electrnde and held loogely in éﬁa casing, and
connections from a source of alernsting surrent connected
alternately to the electrode in the ecasing.

4o ﬁn_éi@@ﬁfigai igmersion heater for inereasing ﬁh@
ﬁamyaratafa-af“liqaidﬁ.emmgrisiagAa casing capable of passing
liguid axially therethrough, and through the ends of the
casing,and a ﬁi%é 9?‘%1&@5,5@p&f&§1ng the ends, a central
electrode hgldiég the ends and sides together and loosely
retaining elreulBr electrodes a@ﬁéémtyimal&y-abmaﬁ the
central electrode, an electiical connection from one side
of a source of alternating current %6 the sentral elec’ ro&e
&nﬁ to elreular aleatraﬁes alternate fr@m the central
electrode, and an @1aetrical eonnection frem the other side

L "
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of a sourse of alternating aurraﬁt‘tﬁf%hé'eiréalar“élactroda

sdjacent the central slectrode and 4o cireular electrodes
alternate from the eirewlar electrode adjseent the central
electrade,.

5. &n electrical immersionleater for incressing the
temperature of 1iguids comprising a casing having h@iaﬁ ends
and a side or slides deparating the ends, g0 that I1iquid
naﬁgas=&zia11yiﬁhraugh the eagling, means holding the ea%iﬁg'
togather, a central eleetrods held in the @aaing, eircular
glactroden arr&mgaﬁ'@emﬁamﬁrieallﬁ about the central elect.
rode and retained loosely in the easing,zn ¢lectrical |
connectlon frow one side of a souree of alternating current
to the contrel electrode and to cireular electrodes albernate
from the central electrode, and an eleetrical eonnee tion
from the otherblde of a source of albernating current to the
eirgular eleectrode sdjacent the central eleetrode and to

cirenlar electrodes alternate from the cireular slectrode

- adjzcent the central elactrods,

6, An eleatricsl Immersion heater for increasing ﬁh%
temperature of liquids comprising a caning ha@ing holed ends
and a slde or sides separating the ends, a central electrode
holding the ends together, grooves in the tnher &Qrf&aag of

the ends loogely retalning elsctrodes theireln so that they

~ean vitrate, an eleectrical conneetion from vne side of a

source of alteérnating current te the central eleetrode and

to cireular electrodes alternate from the céntral éiectraég,l
and an electrical connection frem the other side of a source
of alternating aufrﬁnt to the ciraular @}eatrmde ad jacent tha
central electrode and fo elrveoular sleetrodes alternate fra@
the eirdular electrode adjacent %a@ central elegtrode,

7o An electrieal immersion heater for incaaasing the
@emp@ratura of 1iquids as ¢laimed 1n vlﬁimﬁ 3 @, 5 oraé
wherelin an earthing ellectrode surrounds a Qﬁﬁiﬁg‘ﬁﬁﬂﬁ&iﬁiﬂg' :
heating @l@cﬁraﬂaé smbstﬁnﬁiaiiy-gé desoribed, | %

-



3,.An,elaeﬁrieal-imm@réioﬂ”ﬁ@&%@% for' increasing the
temperature of liquids, having an‘eléeﬁrimal eireult substahti
ially as herein deseribed with reference to Figure 1 of the
drswings.,

9. An eleetrical immersion heater Tor ingr@asing
the temperature of ligulds, constructed arranged and
operded substantially as d@garigéd with reference %o
Figures 2, 3 and 4. _

10, An eleetrical immersion heater for inereasing
the temperature of ligutds canstruateajarra%g@d and operated

gubstantially asiaéserib&a‘with réfereaeé Lo Figure 9,

DATED the 10th day of December 194%,
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