WO 98/ 49908

PCT/ AU98/ 00335 I nducti ve heating nethod and
appar at us Technical Field The present invention relates
to a method and apparatus for the heating of canned products. Mre

particularly the invention relates to such a process and 5 devi ce that
utilises induction heating froman induction coil to heat the contents of
the can by i nYQHYAR8 heating the netal can. . Backgr ound PEFAU8/00335
It is well known that many canned goods such as canned food, canned”
pet food, and the like require to be sterilised after canning to prevent 10
the growmh of toxic bacteria in the can. This is a relatively energetic

process and consi dera Ig effo t§ have b en nade tto I nprove the energy
efficiency of process canned goods. A
further requi Teclricaldfield such processes is that, at |least in the case of

foods for human co our ,
texture and nutri ﬁﬂ ggéeli}gmgf nnchn ﬂe&%éﬁog%%%@do t%gk?gﬂm%_%ﬁ%%& y this

requires the RiReAFRIdvSE: iMRye parisplsrly the inventipnsrelatosip sysh \PRoRess ARG per
sterilisat$ ondeficd thet ditflixds indu6iidd heating Yrolha{ indligibn coil to Abatikscdrserithal t he
rate at whichghe transmited, tq the canned product w | |
affect the tofﬂll %{%bgﬁﬂ lPC% Il‘%gaﬂ?rtﬁ?ﬁleee?ood Many foods al so have a

t endency to bﬁ&‘éka@@:‘é!&éﬁb i nside of the can if heated too quickly. The
canner 20  nust tHets WeHknbha thatnBhgWalinéd gbdds siichrasldannéd food, enperat ure

whi ch resul tSca.m ﬁélffsg'c? a‘if&”&‘h@'hk% géuﬁ%F ﬁ??te%'s@c?%ﬂgll %ﬁiﬁéﬁ%l‘re or

el evat ed tenpera onger an 1s
opti mum t 48t etha grawdh of taxdc h@ﬁtﬂ’lém the can. sTlalﬁ uga relatively energetic progass been

proposed in Uﬁhhd eensielable ¢ftirey iaveiRehnlmadd mm;ﬁoeéﬂhel&&rgﬁeffmmgaﬂ canned

goods by the I|c 0, eat..to the ca

dorrs. Pne " c anboReia® fatleteat SRt ) SpBRR Bodsh B PlaRepuitppRRte
fashi on beneasw}aplfolcasses ieithet | aleadiin thapase ofrf pe&ngﬁmnmaa@usgaqunn
practice to bgis nﬁpbttsﬁ%t;efam tﬁ@ﬁa\tddete&tufémﬂamdthent:aah@rbtf&h@f t he can

at
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t he cans. consistent withrtbe progsatstarilisspies of thafdodn /2dBbculsgthatdber i bes an

alternative arisesd HiMIGRERAE at WhikH BBatCNDeXrah e o thE Satfifedipiedlistren of
each of a will affect the total heating time for the food. Many foods also have a
tendency to burn onto the inside of the can if heated too quickly. The canner
20  must then heat the can slowly to the sterilisation temperature which results
in the contents of the can being maintained at an elevated temperature for
considerably longer than is desirable for optimum taste, texture and nutrient
status.
It has been proposed in United States patent specification 3,961,150
25  to heat canned goods by the application of heat to the can by the use of
induction coils. The cans are described as being rotated in a reciprocating
fashion beneath a flat induction coil. This arrangement was found in
practice to be unsatisfactory. The time at which the contents of the can were
maintained at an elevated temperature was excessive due to the problems of
30  heat transfer rates, despite the reciprocating rotation of the cans.
French patent specification 2 501 631 describes an alternative
arrangement in which cans are passed through the lumen of each of a
plurality of helically wound induction coils. The cans are described as being
rotated about their own axes between successive induction coils to allow
35 homogenisation of the temperature of the contents of the cans. It is believed
by the present inventors that in this design, where the cans are not rotated



plurality of helically wound induction coils. The cans are described as

bei ng rotated about their own axes between successive induction coils
to all ow 35 honogeni sati on of the tenperature of the contents of the
cans. It is believed by the present inventors that in this design,

where the cans are not rotated

2 whi | gvégsg%glﬁre actual ly being heated that either t%@%ﬁlgg’%se ‘

heati ng woul d ave to be very low or there would be unacc

burning of the contents agai nst the can wall during the heating steps.
United States patent specification 4,2562922 describes the heating of 5

| oose foodstuffs on a rotating netallic tube surrounded by a helically

wound coil.. Ln this case . the heat nsfer ..or o er

di f f erent duewbge they e actyally belng, e?atﬁ%ttff%toed{hlegt erreagé (?Jfgﬁ ?agirrlvlgl"(é&lgﬁd rotate
relative to thavettolhe very lownc trege meiuld be mpagcepiable busning of the contents

The present i@éﬁ@tim@céﬁwgnr@ﬁiﬁqhnggﬂugg ghative method of heating 10
canned product” whi offers an alternative to._ khown pr.oc scri bed
above. Di scl oggpge‘{)gta?% RtSReciication 4'2"%!1’%%%5 %egetﬁ? %ﬁ@@%g{fon

rel ates t@ a lveshfmbdsoristdiea reatingimeddllia tube surcamdedthyvehelicadlyiwouirsbnt ai ned
within a met atlqu O césgﬁhgﬁéﬁﬂﬁh&igﬁé}h#ggﬁﬁls]aﬁe r% Br giffePentfuel®@3BENY the

can longitudinal'ly through t elically und i nduction
coil, while sﬁaﬁmha&%{i@ays f15¢ 4¢ FHgblsranskrotate selatiye to thedyRe The
present furt héicoretraired Yy synpauialing chwr the heating of a convective

mat eri al contai nedwj_thi : s t Woy-¥a AN 1Rafighical ly
wound i nduction cqil & gg?gdﬁ?%ﬂolrxlldgggl%ﬁtee%élaﬁaégﬁﬁérgﬁé Jm%kﬂggf thg_, cgn,
means 20 14 o pawed pradusionbichedferran pltermativg ko theeknaybRrasesserdesdiied and
means to causghove. the cans to rotate about their own axes as they are

passed througﬁiSE %u?eo.flhven ion The cans are preferably continuously
rotated about ) axis. It is, however, wthin the anbit of
the invention to oddiel presentdnvensionrslates to a methaghior shpyheatgofai s or

randonml y by tghifletfige hfaerfd @ontibned within a methRicvags Biet metheodrihcudingve found
(DY PR 0 405 5B U ong 15y BB b e )
wound induction coil, while simultaneously rotating or oscillating the can.
The present further relates to apparatus for the heating of a convective
material contained within a metallic can, the device including a helically
wound induction coil adapted to induce heating in the wall of the can, means

20 to pass cans longitudinally through the lumen of the coil, and means to cause
the cans to rotate about their own axes as they are passed through the coil.

The cans are preferably continuously rotated about a longitudinal
axis. It is, however, within the ambit of the invention to oscillate or rotate
the cans about any axis or randomly by tumbling the can.

25 The present inventors have found that by passing the cans through
the lumen of a coil it is possible, at least using preferred embodiments of the
invention, to effectively heat the can at a high rate with increased energy
efficiency. They have also found that if the cans are simultaneously rotated
at an appropriate rate it is possible with many canned products to heat the

30 product very rapidly while avoiding the problems traditionally experienced
with high heating rates.

It is preferred that the cans contain products that are liquid or are
disposed in a liquid. This allows the product to move reasonably readily
relative to the surface of the can as it is rotated about its axis. Such products

35 are called convective products. Suitable convective products include canned
pasta in a sauce, canned vegetables in liquid, and some canned pet foods.



I nvention, to effectively heat the can at a high rate wth increased energy
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ind P68 oBTRHAS Bl Plunin (A0 Sing troneh she roil ey I,

i nduction coil 1S, or k i ( )
500kHz, prédf erSBY yn theRresentigventinnpre fon thewwopsscafdha prssent biveBtiono

200kHz. | n pantgardédin peimgahetalliztcatgbodi nents of the invention the 15

frequency if from®6 alhe r.fr ngGi are ch er.to
generate but suf %ﬁr QP% glhéﬁgcg%oélalgv%ﬂn‘?a ear%’hfgl?&ét%h%fefﬁ%aa‘{en% roggg’flbw 39 In
any par PPRH A Prefarablyregmm 2Q;te 95%*%& end enore prefernblieframedf tohe cost of
the process arzd0kHz. In pdréicaldvigprefeeret @nitodifleatssidhé LirBnHOnahE api d
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generate but suffer from the disadvantage that they heat more slowly. In any
particular case there will be a trade off as between the cost of the process and
the advantage to be obtained from more rapid processing of the canned
product.

20 In a particularly preferred embodiment of the present invention the
cans are passed through the lumen of an induction coil in a non metallic
tube. The cans may be pushed through the tube or conveyed through it in
any other suitable way. The cans may be rotated at any desired speed simply
by rotating the tube at that speed. While this is a strongly preferred mode of

25  carrying out the present invention it is recognised that there are many other
ways of carrying out the present invention.

If the canned product is a non-acid convective food it is essential that
it be heated at a temperature in excess of 100°C if it is to be properly
sterilised. Heating to this temperature may cause the contents to boil. The

30  steam pressure from this boiling could cause the cans to distort or even
rupture during heating. In order to avoid the possibility of this distortion it is
preferred that the heating of such products be conducted in an atmosphere
which is maintained at a super-atmospheric pressure. The cans may be pre
heated to, say, 90°C at atmospheric pressure and then passed through a

35 pressure lock into an atmosphere at an elevated pressure and the heating
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being advantageous for the heating step it is possible to more rapidly cool the

contents of the can. The cooling step is preferably carried out under a stream

of a cooling liquid such as water. Initially this cooling will be carried out in
20 asuper-atmospheric atmosphere. Once the temperature of the can and its

contents has been reduced to about 100°C the can should be removed to an

atmospheric pressure environment and the cooling continued.

Brief Description of Drawings

The following description of a preferred embodiment of the present

25 invention is provided as an example of the invention and is described with

reference to the accompanying drawings in which:-
Figure 1 is a schematic representation of a device for the carrying out
of the process according to the present invention seen in plan view, and
Figure 2 is a schematic vertical sectional view through a part of an
30 apparatus according to the present invention .
Best Mode for Carrying Out the Invention
The device 10 depicted in Fig. 1 is arranged to carry out a process of
heat sterilisation of canned food products. The food products are non-acid
convective foods. Typical examples include cauned peas and spaghetti in
35 tomato sauce. These foods are contained within conventional tin plated steel
cans.




I nvention are cooled while being rotated at the rate previously described

as, bei ng advant ageous for the heating step it is possible to nore

rapi dly cool the contents of the can. The cooling step is preferably
carried out under a stream of a cooling liquid such as water.
Initially this cooling wll be carried out in 20 a super-atnospheric

at nosphere. % tenperature of the can and its contents GH%S been
reduced to a%’&f”}i ET err] C the can should be renoved to an PCT/AUZY s"phe__[.i C
pressure environnent and the cooling continued. Brief Description of
Dr awi ngs The follow ng descrdption of a preferred enbodi nent

of the present 25 invention is provided as an exanple of the invention and
is described with reference t.o the a npanyin r.awin i ,.ch: -
Figure 1 is a schenbf geylgs.}@ggﬁpgﬁ &R et bk %’58‘%85 tpie rg‘ga}erd;#lwtout
of the procesdtsdengituilingl 24s ahepprosiseatelyi 200apni.oRhe debe 1hpassantiupugh and
Fi gur et 2 is atﬁﬁhﬁﬁ&% bfa ﬁi@éttihéﬁétic?ﬁééﬂ RaThid @M iﬁis%&%xﬂbﬁ@&#xitéﬁle an 30
apparatus according,to the present in ion. es 0 rrying
Qut the | nvents?w‘r?e%f an atltemeﬁmg Gﬁ%’%é’g?@éﬁ% Gans 49 &y ﬁtoﬁcl\é%?té.wlfﬁﬁ tgg arr anged
to carry ofit A&uby btbypusher meanstidat Theserpushermtieans 24 arseoprezetefidod product s.
The food prodygsd@etan820afitdtube 11 FeROUEGl dhd DR EmentRY S8 kha sd ¥Rk eS
i ncl ude canned ﬁg‘@\s sgd qs‘gaghet tt:q in 35 tofato sauc&. _These lf oods, are
cont ai ned wi t AR 22 3n{FRdusad into the tubg 13 anpther Is ejected fraum its other end.
5 TheHaesage time ofl Caiisrafl thad@sglathel tabeti 1 isibeadjiistedrthabihe dans be
rot at ed about | | ' ' 1:8'0{.2 | ) The tube
11 passes thrgaeg%eaté&%%ﬁéem#%%gggk agé*ﬁoggl I’n %g?{ll%rﬁg%ol?éfiaggmr#m% coil 12
i s drivenlBy gndefthatube 11. Thesireef be coil 1A and e CHEPH (Rt dough 1HISGRH .
Cans 20 are f eeleeiddtthaithglvanhare lreated abthelhakiympn s@terpossiblswithouflthese
pusher means %61&1%51?3 &ﬂﬁ@%%\ﬁ%urnﬁn a mEL,PIHe%HHfa% stffdte 8Ptl£er|§a91t 11

an Ty 88 %BRAY as one can 20°T1S

periodically I ncremen I nt.roduced

into the tuber@' tigngpers of &‘eé}l@tﬂéaf 2PQ mrintithey bran foynd that thetpd cBlissage
time of call sb2@rivencugh thdtaht ¢hes 40 passisptiaengistirtubbatt drbbestedat a are
heated to4a t ?&EB%H‘(%&C.O“ about 90[err]C by the tinme they reach the outl et

Cans 20 pushed out of the outlet end of tube 11 are pushed into a
first transfer lock 13. This lock 13 transfers cans 20 from the atmospheric
pressure environment of the tube 11 to a super-atmospheric environment of a
second tube 14. This super-atmospheric pressure is controlled by the

20 admission of compressed air to the tube 14 through air inlet 18. The tube 14
is rotated about its longitudinal axis at the same speed as the tube 11. Cans
20 are pushed along tube 14 by further pusher means 25 so that as each can
20 is introduced into the tube 14 another is being ejected from its discharge
end. The tube 14 passes through the lumen of three successive induction

25 coils 15, 16 and 17. These coils are driven in the same manner &s the coil 12.
The can wall is heated to about 130°C by the coil 15. The can then
undergoes a rest period before being further heated by coil 16. The process is
then repeated and the can is heated for a final time by coil 17. The total
heating regime is such that the contents of the can will have been sterilised

30  in the minimum possible time.

Cans 20 that have been sterilised in tube 14 are ejected into a second
transfer lock 19. This lock transfers cans from the super-atmospheric
environment of the heating tube 14 to the super-atmospheric environment of
a first cooling tube 21.

35 The tube 21 is rotated about its longitudinal axis just as the previous
tubes 11 and 14 are. Similarly pusher means 26 are provided to transfer cans



10 :end of the tube 11. The size of the coil 12 and the current put
through it is so sel ected that the cans are heated at the maxinumrate
p055|ble wi t hout the contents of the can burning agai nst the inside
surface of the can. At a rotation speed of the tube 11 of 200 rpmit
has been found that the coil can be driven such that the cans 20
passi ng throu ube 11 are heated at a 15 rate of 1fe

Cans 20 pushegn%éﬁﬁ‘% the outlet end of tube 11 are pushed |ﬁ&§&§§&ﬁﬁ .
first transfer lock 13. This lock 13 transfers cans 20 fromthe atnnspherlc
pressure environnent of the tube 11 to a 8uper- at mospheric environment of a
second tube 14. This super- atnnspherlc pressure is controlled by the 20

adm ssi on of e r The tube
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Sso t{]afj ?s eacélepmnuch mee elfﬁclemdtqﬁu%ﬁym thfaI&QntrHﬁeblee&ﬂﬁimrandiS bei ng
ej ecte romi.i umen
of three succe ng{}%t |T(}W %ﬁng gbqalng "igu %" 31‘?\’ di"}ss[eéf gléaqgg Pin ar e
driven in the nszemtﬁdeﬁrom§he Hischaige end. of the tubphzi hawe ateniperatunest ed t o

about 130[ er r]4bday 1bbre., C'Phé éaédléﬁrﬁr rsnwgrmmd tran$fRf RS OSwhichest peri od
bef ore being furt

rocess eat ed
and the can i STHE ?rédﬁ? 6315 fr?’%/‘ntg}? S?P?featﬂg’sﬁ’h t‘fnosf’lﬁ 5§ %fttgf’t“r‘]be 2 eating
regime is suctthesémosplerimatimapberefof aiveobing convdyondde BuieconveyorZBded 30

i ? thfe i 3' ”Urﬂté%ﬁﬁzﬁbcb%lfb%e cans 20 tct, be rotate@adb%u@&xéxmingttﬁaﬁmbsﬁés anfg i
sterllise I N u e | NTO a, S S 0 | S
Took tr anckos 4 8130 ptby e wR Ehind BefnC it shivn) suchas Sar SHRES T (pe |
heati ng tube Irédnhce thectesipeeatuse ofdthplvens 20 émeitemperatireaflittle aboee f i r st

cooling tube nb;%ﬁt The tube 21 is rotated about its |ongitudinal
axis just as t prevj ous 11 and 14 are, | ar | usher neans
26 arje pr ovi ded to tldéehs;he@p fegwi %y passing the cans througlthe 'Tutneh of the

6 t hr ougltistize 15 uband 17 it i3 pdseibie beeffdctively statilise tiecconpsay ofitheby

means not 45 cau§W@reWuHh§‘3ﬁ%%taf Hm‘éQﬁJm{g@{ﬂcﬂqwg coh%en'f'?éfhtﬂ‘é%g naind that

this cooling L cren h rotation
rate of the tdJmdd 44 an glgyated temperature considerably, as compare wzth conventzonal

sterilisation means. This in turn translates into the contents of the cans
showing improved colour, organoleptic and nutrient status properties as
compared with conventionally sterilised canned foods.

20 It will be appreciated by persons skilled in the art that numerous
variations and/or modifications may be made to the invention as shown in
the specific embodiments without departing from the spirit or scope of the
invention as broadly described. The present embodiments are, therefore, to
be considered in all respects as illustrative and not restrictive.



t hus of the cans. The cooling neans—+n-tube 21 are adjusted so that the
caps 5 being ejected fromthe dis e end of the tube 21 have a

t enper at ure of about 100[err]C. zﬂ iﬂ! !Hﬂﬂmmmrged into a third
transfer | ock 22 which transfer t he super-atnospheric
at nosphere of the tube 21 to t he at rmspherl c &t nosphere of a cooling
conveyor 23. h%/& veyor 23 is designed to allow the cans 20 to be
rotated about thérr tongitudinal axes and 10 is also provi F&d/AHA33Dol i ng
means (not shown) such as water sprays to reduce the tenperature of ~
the cans 20 to a tenperature a little above anbi ent . It
has been found that by passing the cans through the |lunen of the coils
12. 15,16 and %Zn_;“{s is possible to effectively sterilise the contents of
the 15 cans & reduci n% the total tinme during which the contents of
the can are 1 hel 4 raethed fet thedteating ofipepavantivequatsrislramiidined asthinmpar ed

with conventi ongdallic cansHRrinbib®A'ihRATRARS stdpl of P&siﬂgtﬁe%ﬂ”f' az es 1nto
our rganol € ic.an

the contents of th
nutrient stat uim @‘Sé’ﬁque@“%‘égh g adeligaly WéﬁgPMF W8 | i sed
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i | lustrati \C/:Ie afitht 3R llﬁﬁﬁitéﬂa‘}égY%gg%d inaligud, o0 ng of a liquid or a
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material df$ poéed i > 29thed agclaimed in cledm: binTahiok qanllﬁr@atedtaélat leastith, the
net hod i ncl udi rgn} inere praferably 1dsest BY rpm, and ebvéienford félélﬁbtyltl?bm%hﬂ yt hr ough

the | unen ofahellc C can within
the lunen of t %F ﬁ?&%{gﬁ@g@ ahﬂ%‘fxﬁ Eﬁnmrﬁnt‘%ﬁgfgf yan 15 mt&eﬁa BF%R"FH@
oscillating th f&‘é‘ﬁ 150 rpm to 200 rpmp, prefenahly480¢pmimed in claim 1 in whi ch
the can is conéi nuousmethod as clafriédi6lagfouin whicAHE badlid Rkmad o steel 3.

A net hod ags cIQ{éggg?étgd%lgbgkj}otb&nygﬁd}ng\ﬁécan is rotated at |least 50 rpm 10

nor e preferabli n nore preferably 120 rpm
4. A method %s cl & medh 9#13%F1a11ﬁ¢@1n alaithiicin whishdhe canis passedthraugls peeds

of from 150 r pmetlon%%framrﬁndnemxeeﬁbkn/a11%9 th@flic tube. 5. A nethod as
claimed in clagm 1 10,0 6ad DG G in SialR Y By Rn $hEElbe is pressurised.
9. A method as claimed in claim 1 in which the induction coil is, or
20  coils are, driven at a frequency of from 1 to 500kHz, preferably from 20 to
250kHz. and more preferably from 50 to 200kHz.

10. A method as claimed in claim 9 in which the induction coil is, or
coils are, driven at a frequency of from 80 to 180kHz.
11. A method as claimed in claim 1 in which the cans is pre-heated to a

25  temperature below the boiling point of the contents of the can at atmospheric
pressure and then passed through a pressure lock into an atmosphere at an
elevated pressure and the heating completed.

12. A method as claimed in claim 1 in which the heating step is carried
out such that the contents of the can are heated at a rate of about 1°C per

30 second.

13. A method as claimed in claim 1 in which the can is cooled while
being rotated.

14. A method as claimed in claim 13 in which the cooling is carried out
under a stream of a cooling liquid such as water.

35 15. A method as claimed in claim 13 in which the cooling is carried out
initially in a super-atmospheric atmosphere, once the temperature of the can
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sheet, coated with a protective netal. 15 6. A nmethod as clainmed in
claiml1 in which the can is passed-through the | umen of an induction
coi'l in a non nmetallic tube thod as claimed in claim6 in

which the tube is pressuri sed “mmmujllllﬁll'ﬁ d as clainmed in claim1l
i n which the induction coil is, e, driven at a frequency
of from1lto Vgg](ggllé—&{]%preferabl y from20 to 250kHz 20 and nore

preferably from: 200k Hz 9. A nethod as cl ai nBEVARRAO3Sm 8.in
whi ch the induction coil is, or coils are, driven at a frequency of
from60 to 180kHz. 10. Anethoda&clairredin claim1 in which the
cans is pre-heated to a terrperature bel ow the boiling point of the

ressure | ock i o@é’ﬁ‘% RS RELe8ped, o B O o el B RBTRE SR " e
heati ng conpl @tagespheric PreSSB!Le envirgnnéricinsksthel cooling contm‘he:i m 1 in which the
heating step 48 carApgdtatus for theq{\’éaﬁg(ﬂf adblvetiife ﬁﬁ@rﬁmﬁnﬁfn&ihﬁltﬁﬁf‘a are

heated at a rat f err [0 12. . A nethod as
claimed in cl gﬁeﬁﬁlﬁc Cﬁn'\/\sllfﬁec?ﬁ’&’?% %Hﬁf?ﬁl%m&@&%’d:aﬁﬁl“f%“ﬂeﬁnﬁﬁmon coil | ot at ed.
13. A nethodadapted & insthderhestiag in U2 vallwifitiécaih enexns|tb wgusescanartoi ed out
under a streaoQé léhgiﬁﬂlhélgy ﬁirg lgt}?éJﬂﬁlé'}ioﬁ"@Je%xl an \éﬁ]ea 1st causet e

8 14 S, CJ a Inclaim1l cooling is
carried out ©ans torgatt‘ﬁg}(i’j‘? Itp?roﬁ"“aa’ﬁﬁﬁér %Yﬁﬁs&ﬂ?é?q g E}t?rfé%‘]e once the
t enper at ur e o17.t he Apparatus as claimeddnidaine 06 iieathicths inears toedusethet 0 about

égsl[ (ra(r)F]]mg t hecgiano 'r§ta"tt§5?ﬁé§ﬂséﬁ Iﬁﬁrllj-gxetalhcstub@td 9@5@1&1112%}59:&?5&1 of

heating o aaﬁ’t‘}rﬁ?gcq‘}‘ﬁ’é’t% ]é"rq%é’f"t%% Joagityding net al | | c can,
the appar at usl8.ncl veppagawmsies|clainletyinwdaind17 hﬂw&ﬁoloﬂ:eanééns to cause thedapted to
i nduce heati n&d 1h8 Yéﬁ’# tuPinatlﬁre\h?a{k%l {ﬁ%q{l?e E:gmg?l'ﬂésea ﬁﬁ{)‘%d%@ed o o move

| ongi t udi nal |
cans to rotat 5%58%&8 REyFenAthextrrded positien inwhigh itanplien aqughingferceo) | .
10 16.  Appahatend dfa adnatorprihiinintd ghertith dnd aitfittédosianmn whidhadise the

cans 15 éﬁ*ﬂ&%gnﬁggpéégs&i@?{;%% %litﬁ? {he disposed within the

| umen of the S own | ongitudinal axis.
17  Appar at u¥-as ARRaTRYsas chigedhinglaim {thiwhichethgaueansile caugesthet he can
cans to rotate is such that cans are rotated at at least 50 rpm, more preferably

at least 80 rpm, and even more preferably 120 rpm.
20. Apparatus as claimed in claim 19 in which the means to cause the

20  cans to rotate is such that cans are rotated at speeds of from 150 rpm to 200
rpm, preferably 180 rpm.
21. Apparatus as claimed in claim 16 in which the means are provided to
pressurise the cans as they are being fed through at least a part of the
induction coil.

25 22 Apparatus as claimed in claim 16 in which the induction coil is, or
coils are, driven at a frequency of from 1 to 500kHz, preferably from 20 to
250kHz, and more preferably from 50 to 200kHz.

23. Apparatus as claimed in claim 22 in which the induction coil is, or
coils are, driven at a frequency of from 60 to 180kHz.
30 24 Apparatus as claimed in claim 16 in which the apparatus includes an

induction coil to pre-heat the cans to a temperature below the boiling point
of the contents of the can at atmospheric pressure, a pressure lock into an
atmosphere at an elevated pressure, means to move the can through the
pressure lock and an induction coil to complete the heating of the can.

35 25. Apparatus as claimed in claim 16 in which the induction coil(s) is
such that the contents of the can are heated at a rate of about 1°C per second.
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to mpve longitudinally through the tube-comprises a ram adapted to 15

reci procate between an extended posit| i i it applies a pushing
fofce to the end of a caglaﬂ wﬂ&“ﬂﬂ !'ﬂ \the tube and a retracted
position in which a can cee between the ram and the

*

t ube 18. Apparatus as clained in claim15 in which the neans to
cause the cans to rotate is such that cans are rotated at | east 50
rpm nore prefeP N8t | east 20 80 rpm and-even nore prREHEAELHOPR3I20
rpm 19. Apparatus as claimed in claim18 in which the means to™~
cause the cans to rotate is such that cans are rotated at speeds of
from150 rpmto 200 rpm preferably 180 rpm 20. Apparat us

as clained in claim15 in mhicp,tha,ne?ns are provided.to 25 pressuri se
the cans as thed ar SRRATRRSAS §laimed dgiclaim 16 i which,goqling meaps are
i nducti on coi | provided to cbbl the’sewhilesit é&sbaibhgirotated.n cl ai m 15 in which the

i nduction coil,4s, js Mol @ s fromlto
500k Hz, prefer%’b}y %%J%ra%xstag%Pdiﬁl?dﬁlg:%g{_éé’ﬁgwgﬁcnlg}%é%%gﬁ g(rh;e‘l%a?lfﬁ fromb50 to
200kHz. 30  wsludesgsireamyef agodling liguidisuchiagiwater i n which the induction
coil is, ors coils are, driven at a frequency of from60 to 180kHz.

23. Apparatus as clainmed in claim15 in which the apparatus includes an
i nduction coil to pre-heat the cans to a tenperature bel ow the boiling

poi nt of the contents of the can at atnospheric pressure, a pressure
|l ock into an 35 at nosphere at an el evated pressure, neans to nove the
can through the pressure | ock and an induction coil to conplete the
heati ng of the can. 9
24. Apparatus as clainmed in claim15 in which the induction coil(s) is
such that the contents of the can are heated at a rate of about

1l err] C per second. 25. Apparatus as clainmed in claim15 in which
cool i ng neans are provided to cool the can while it is being rotated.
5 26. Apparatus as clained in claim25 in which the cooling nmeans

i ncl udes a streamof a cooling liquid such as water.
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