CONTAI NERS Thi s invention relates to containers and in particular to netal
can bodi es having an end wall and, upstanding fromthe-périphery of the end
wal I, "a side wall which includes a plurality of |ongitudinal flexible
panel s; and nore particularly but not _exclusively,.to nmetal cans intended
to be closed by a lid such as-are used to contain processed foods or
beverages. During the manufacture and use of cans eachx@DPABIES O L
subjected to a variety of stress |oadings. For exanple, during formation of
a flange on the body, or double seaOWDADRERSI|i d onto the flange, the side

wal | is subjected to axial conpression. During processing of a filled and
| i dded can.for-a processed food, the can may initially be subjected to an
exterior overpressure as steamis forced into the retort vessel. Htherto

it. has been custoifis tinyankier reletesckencpratapagds Aninknt he can side
wal I which withstand nost of this overpressure by reactjon of the hoop
stress mﬁtR?ﬁtFHE%ﬁ£1?ﬂ(ﬂf@%ﬂl?a@bh%dg?éxpﬁﬁlﬁﬂ BRe & ¥t | #8%0f the can
15O, Bean Rl T A MRS PROEB! hRAS e I e phdact) o
limted bywhH%hP%§ﬁ£ﬁﬁﬁ§¥r§*ﬁfﬁ%@if€§”£f 1on§§Eudina1 flexible

panels; and more particularly.but not exclusively, to

metal cans intended to be closed by a 1lid such as afe'used

to contain processed foods or beverages.

During the mahufacturg and use of cans each can
body is subjected to a variety of stress loadings. For
example, during formation of a flange on the body:.or
double seaming of a 1lid onto the flange, the side wall is
subjected to axial compression.

During processiﬁg of a filled and lidded can for-a
processed food, the can may initially be subjected to an
exterior overpressure as steam is forced into the retort
vessel. Hitherto it has been cﬁstomary to provide
circumferential beads around the can side wall which
withstand most df this overpressure by reaction of the
hoop stress within thé can side wall. Some flexing of the
end and 1lid of the can will also occur. Since maximum
allowable hoop stress is equal to a function of the

material thickness, reduction in side wall thickness is at

present limited by the overpressure requirement.

(.



Therefore, one objective of this invention is to provide a netal can which
attenuates the pressure.djfferential by allow ng the side walls to flex

i nwar ds, thus reducing the can volune, and increasing the can internal
pressure. The benefit over end and lid_flexing is that the body wall has a
| arger flexible area than that of the ends so that greater volunetric
changeqﬁgan be accomodat ed.::As the cans rise in tenperature within the
retort & differential expansion rate of typically 700%is seen between the

product and metal canrhetéfdes) Ooné HBFebEtVeCost GHREY ihwenitilon Nes Cgm with
a quantity of product |less than the volunme .of the can in order to | eave a
headspace. Tipardvdals pnasetpa bt @ah Swhieh catténnatebethpdpasisahire pressure
generated during the volunetric expansion of t'he product by allow ng the
headspace t o did fengntial dby Holbewing t bhe usiddf walhsatiop£dexhdanwards,
di sadvantages that the can fill volunme is redyced, and if oxygen is
i ncluded i n thusheefyring the scanyvelume: anddépexneasiog dhepraatuct and/ or
| acquer system_ Conventional can ends and_|ids for foods are common]y
formed with dRHEHRE} PERFFUERL | oFle WERAELE| 8¥eF 0PN rARetldiG fLe%IRY on of
the can throygh qom of the ends.. Such can;li relax back only.
partially on lg"o&q}#g% b ‘éag;r}??soll a8, LREaTi gifeﬁi“giﬁe&rier? ttﬁég/'ba?P%‘Ft er
processing. E&?%ﬁénéidg'so that gfeater v01u@etric changes can be
| accommodated.

L As the cans rise in tempéerature within the retort
a differential expansion'rate of typically 700% is seen
between the product and metal cah. Hitherto it has been
customary to £ill the can with a quantity of product less
than the volume of the can in order to leave a headspace.
The headspace protects the can from the hydrostatic
pressure generated during the volumetric expansion of the
product by allowing the headspace to be compressed.
However, the use of a headspacejhas the disadvantages that
the can £ill volume is reduced,'and if oxygen is included
in the headspace, this may result in degradation of
product and/or lacquer system. Conventional can ends and’
lids for foods are commonly formed with concentric

|

corrugations which allow for voﬂumetric expansion of the
can through doming of the endsJ Such can lids relax back

only partially on cooling and thus a partial vacuum is

retained in the can after processing. Therefore, a




-3- further objective of this invention is to allow filling with a n1n|wm
headspace and to absorb the volumetric expansion of ,the product by outwards
flexing of the side walls. The benefit over end and 1id fl exi ng being that
- greater volunetric changes can be accpnmodated. Wien cans reach the desired
lethal thermal treatnent tenperature ‘an absol ute pressure of around 4 1/2
at mospheres is generated within the can. Cans renain at el evated :
tenperature until the heat is fully transmtted through the product CAL

thi's Stofrihigr 6hokkeisecap! Ehiuibventlol A & fkT £18RLLg! Pressure

of typi atnospheres until the can is sufficiently coo to all ow

renoval vHﬂEn & hRiheha1! hbadapaeeraat €oC Abdor’tthe Ridgetbis stage -
internal pressure may consi derably exceed the external pressure,

CDnVEﬂtléX€ﬁn§i®ﬁ ofethenprbiuetpbes sutwardspEddsing 6 theekigeed hoop
stress within the side wall and flexing of .the end and Iid. Therefore, a

further wal kst i vEhef behe€iknoeeri endi anto 1dd dlexingrbsihgekhayg of the
side wall to a point where the sumof the localised hoop forces within the
panel s igreater cvehumebrict bhangest kiap ec acgoomadated. per manent
deformation. This outward flexing gives a significant increase in volune
When cans reach the desired 1etha1 thermal
treatment temperature an-absolute-pressure of around
4 172 atmosphéres is generated within Ehé can;="Cans“[
remain at elerated temperature until thefheat is-fully Q)
transmitted through thefproduct\ At this stage the retort |
is cooled whilst maintaining a d1£ferent1a1 pressure of
rtyplcally 2 atmospheres until the can is suff;clently. .
cooled to aliow'removal from the retort to atmospheric
conditions. During this stage internal pressure may
considerably exceed the external_pressure;l Conventional
cans overcome this pressure by prbduciﬁg an unrelieved
hoop stress within the side wall and flexing of the end
and 1id. i
Thereforé, a further objective of this ihventidn
is to allow outwards flexing of the'side-wall to a point
where the sum of the localised hqop forcesfwithin the
panels is sufficient to withstand this pressure without

permanent deformation. This outward flexing gives a

significant increase in volume.



-4- After the cans have been processed, the product gradually cools to

anbi ent tenperature. This:.causes a differential volunetric contraction

‘bet tveen product and can, which is particularly acute if the can was hot ..
filled. In conventional cang@this causes4a-partial”“sacuumw thin the can,
because the |id has expande nd only partially contracted back, which is
countergcted by the hoop stréss generated within the circunferential beads.
Cans are generally transported on pallets which have a nunber of |ayers of
cans stacked verticahifferTghiecaddns hawen heen lprocessed, agbe papdagieri ence
an axial load of up to 400 |bf. Hitherto, the axial performance of food '
cans has beegraduaddy iepodsotied asvient ckemperdturea pThif RaUseSa® by

i nclusion of circunferential beads around the side wall. A further

preferred fe@ififerentipd viplametsic conErrgkioRr batwaenr Breauct % plain
wal | can under axial, Logding by, limting the rate .of change o an cross
sectional shSBB:aWBAGH A a%ﬁw%a}r%iwm ﬁ%h?%?ecﬁf} g’@ﬁt &’&%I ed setting

of uhe e ) 0L G PRIE dan XA Ko GBI VIS
G 50121 1 18k ahe B0 gl 5010 il KRS BRfablba Uity | 10

I ncl ude | oca
partially contracted back, which is counteracted by the

hoop stress generated within the'circumferehtial beads.
\_ ~ Cans are generally transported on pallets which.
have a number of layers of cans stacked vertically.
Typically a can on the bottom IaYe: may experience an
axial load of up to 400 1bf. Hitherto, the axial
perfofmance of food cans has been reduced by around 50% as
compared to a plain wall can by,inclusion of
.circumferential beads around the side wall.

A further preferred feature of the invention is to
achieve the performance of a plain wall can under axial
loading by limiting the rate of;change of can cross
sectional shape along the side %all, which we achieve by
controlled setting of the maximLm blend angle from panel
to cylinder.

Cans with thin flexible side walls are vulnerable
to abuse in transit and at risk of denting in display bins
at the point of sale so it is necessary for the side wall

to include localised strengthening features.



-5- Expansi on panels are provided in Known bottles bl ow noul ded in

pol ymeric material because the bottle neck and cap dd not pernmit flexure-to
accomnmodat e pressure changes in a bottle. Exanples of plastics bottles
havi ng expansi on panels in their S|d§'wall are described and shown in

Eur opean Patent Application Published No. 0279628 (YOSH NO KOGYOSHO) .and
British Patent Application Published No. 2188272. In both these [
publications the bottle has a neck supported on a shoulder whi ch connects

to a substantialgy f,)é paneﬁ,gﬁélgogyepﬁgéwaehhgh I}ﬁ“’%{; 6L 'th. a

plurality of erX| S each to the next unn shaped rib -

ext endi ) AP MU dEd e i ﬁ@i%mébfchﬂhﬂéhﬁfl bleaheld 't‘he pdesEe CRERKI cated

shapes are easily achi eved by bl ow noul ding of thernoplastic material but

di ffi culdnd @#sdeweoOnpériet af 1620r80dy  Beeanmddate Predsdas |inited
ductility and stiffer nature. Both these prior art bottles have an array

of annMGnaﬁgaxknnratﬁmttséoulEtamplesppﬁrpnastxﬁk &m&ﬂxﬁb'm@dlﬁbls
"hooped” zone cannot contribute to the desired expansi on of contal ner

vol ume am@ahﬂranﬂpanélsnlnothenarssﬁeewgﬂﬁ areudestrnibedipmodt axi al

| oading that arises when bottles are stacked on pallets. In European Patent

Appl i catshawn Fsm| Eerepean. PatestsAppIhoatiosh PublisheshNow)0279628| e of

square cross section is blow nmoul ded fromhigh density polyethylene to
(YOSHINO KOGYOSHO) and British Patente App11cat10n -

Published No. 218827Z. In both these publications the
bottle has a neck supported on a éhbﬁi&éf which connects W/
to a substantially“cylindridal_body7pbttion.thét is |
prdvided'with“a_ﬁlurality of fléxibléfganeis each joined
to the nexﬁ-bj a column shaped rih”éitéhding-approximately
half the height of the bottle. These compllcated shapes |
are easily achieved by blow mou1d1ng of thermoplastlc
material but difficult to achieve on a métal'Can body
because the metal has 1imited'duc£ilitj and'stiffer
nature. Both these prior art bottleS'havé-én array of:
annular beads in the. shoulder or uﬁper'patt of the'hoay.
and this "hooped®" zone cannot contributé'tq'the-desired
expansion of container volume and'détract$ frdm columnar
strength required to support axial loading that arises
when bottles are stacked on palléts.“

In European Patent Application,'Pﬁblished'No.
0246156 (The Fresh Juice Company) a bottle of square cross

section is blow moulded from high density'pélyethYIene to



-:6 - conprise a neck supported by a shodl der which connects with an upper
annul us of square section-.having snooth surfaces, and a | ower annul us
conriected to the top annulus by a recessed body portlon whi ch incl udes an
elliptical flexible panel i ach rectil+ngar face.s#*Mass produced cans for
processed foods and beveragesare usually made cyllndrlcal because round
can endg are easier to attach to the sidewall by neans of a double seam
than are rectangul ar cans such as are used for corned beef tins. The
expansi on parsieprise ha sneol| surppskedr bynét sheadder wiuich renpects
substanti al |nmard flexing of a_netal can durlng processi ng of a food
product. EP ﬁm(qummirmsNefceﬂueé&ﬁ .on émlrm i ¥8POFhper

cont ai ner bod at may i cIu e a netal foil e i ndrical si.de
wal | has cyI| %%?spo?P ofts 10YE T 3pRUIYS. qﬂﬂd&??ﬁ@ﬁ%?) 59paaBPH}§F|ty

Each panel | 5% oeﬁi‘%%éﬁ?%ﬁapbévzﬁﬁ sl ohlGiel sHeBiddd gﬁiéﬁﬁgacgﬁt or
filling of t%é%{%f gsngﬂ hf‘og?‘a C QRIS e el Stlvllélc PEB8hcen

mat eri al s descr rate creasi ng, netal

materials Of éff ”g?6ce§§85 Q%ohﬁnﬁﬁh‘ﬁé¥é¥ﬂgé§ &?ﬂ'uéﬁ@ﬂﬁ? flade val s

may be crack crease |ines. Furthernore, the rolling operation
after f'”"Kbyﬁlﬂéiléﬁi'béébﬁse round can ends are easier to attach to

the sidewall by means of a double seam than are
rectangular cans such as are used for corned beef tins.
The expansion ﬁanels in this publication are not sueh as
would permit substantial inward flexing of a metal can
during processing of a food product.

EP 0068334 (TOPPAN PRINTING CO) describes a
cylindrical paper container body that may include a metal
foil layer. The cylindrical side wall has cylindrical
portions, at each end, which are joined by a plurality of
longitudinal panels each joined to the next by a linear
crease line. Each panel is convex initially and pressed
N\ to a flat configuration after £illing of the container -

while the contents cool. Whilst the paper materials
described are able to-tolerate creasing, metallic side
wall materials of stiff temper, such as temper 4 steel or

‘wall ironed side walls may be cracked by sharp crease

1ines._ Eurthermore, the rolling operation after filling

is not desirable.



;-7- British Patent 703836 (FRANG A) describes netgl containers having a

side wall integral with an end wall. The side wal | s- described include
tapered side walls and substantially cylindrical side walls but other
shapes, such as rectangular or oval 4 are also shown. In each exanple the

side wall conprises a peripheral flange;, a cylindrical portion dependent
fromthe interior of the flange; a body portion dependent fromthe 4
cylindrical portion and conprising a great nunber of convex ribs and

concave groovegpdi¥ iERPpHShH U3 SRS prmbtagaaéseﬁwdn@yéi ndri cal
portion connected to the end wall. Although the purposé of -the ribbed body

port i oeontaitiemxhaveg atsidebwaibvintebeslt kith mbemhdegIDoves are to
provi de strength against. a |oad applied axially to the containers, as would.
ari se {hen sfiidé ata XIst@eseribed eintiudedtapébedr sisieantaltmoamd provi de
strengtheni ng of the container and have too smal|° a . circunferential extent
in reIamhmtantlaiirr¢!i¢n§51©$1thedednahlﬁebuﬁapthﬁr[ﬁh&ﬂ@ssubstantla

fl exing during processing a food product. W have di scovered-that netal lic
can bo&ueh @ ERFGINGUIKESRT oPYREL | IE] aispnshepge wdin 8aChrovided with a

luralit of Io I tudi nal flexible, concave f controlled w dth, each
Banel S@? qiherﬁ@%éxgog?r%ses a per 1pg éi (iange, a

chindriCal portion dependent from-the 1nterior'of'the '

flange; a body portion dependent frbm theicyliﬁdrical

portion and comp:ieing a great number of convex ribs and U
concave grooves forming a sinusoidal'profi;e; and a second |
cylindrical portion connected io-tﬁe end wall.

Although the'purpose_of the“ribbéd-body'portion'is.
not explained it is belieéed that théSe ribs and grooves
are to -provide strength against a load appiied exiélly to
the containers, as would arise when filied'éontainers are
stacked. The ribs and grooves provide séreﬁgthening'Of |
the container and have too small a c1rcumferent1a1 extent
in relation to the th1ckness of the contalner wall to
permit substantial flexlng durlng proce551ng a food
product. _

We-have'discovered that metallic can bodies can
achieve these objectives if the side wallfis provided witﬁ
a plurality of longitudinal flexible concave panels of
controlled width, each panel being joined to the next at a

convex rib such that a fluted profile is fb:med.



convex rib such that a fluted profile is formed. -8- It has been found
t hat the nunber of panels .should preferably be a nmultiple of 3 such that

contraction of the can to a nearly polygonal shape - as shown in Fig. 2b -
can occur. It has been foundihat between 12 and 24i-panels is useful in a
food can and that 15 panels | particularlé useful . i{=t:. has al so been found

that a gan having a plurality of flexibl& pafiels is useful for carbonated
beverages. Such cans do not suffer overpressure and thus only need to
provi de sonme volunetric ‘expanston. During handling of:can bodi es snal

dents may be made indhe exliogrEsgha ehhraRile! Renbeicye pasvideshaadhl sed

poi nts of weakness can Tead to creasing during flanging of the neck

and F1it1no sderdiaiy! BOCD HiPLPATK b2 SUBLEH! ehakd cOhtdatidnagdf thehas

been found the "operation panel li ng renmoves a nunber of such dents

and gives a X flnsd M1y§ohbe ghapeFar agushovansin(Fig. 43bpanel s
has been fogﬁgpto beltsefﬁf.gé I%Qa filled can the panels flex outwardly

bet ween t he JdP ootk becoEendarvegny Esuhte thatc bedwegry 12iandn2éntion
provi des a netal can body for use as a sealed food or beverage contai ner
formed of sheaiel®tid weeifwdnini ai figodncend andl Ithaid 16 tpaneds L5de wal |
upstandi ng froma periphery of the end wall wherein '

- particularly useful. : :

‘It has also been found that a can having a
plurality.of flexible panels is useful for carbonated |
bevérages. Such cans do not suffer overpresshre and thus 
only need to provide some volumetric expansipn. During
handling of can bodies small dents may be made in the
cylindrical wall and these dents provide localised points
of weakness which can lead to creasing during flanging of
the neck and fitting of the 1lid when the.body is subjected
to an axial load. It has been found that the operation of
panelling removes a number of such dents and gives added
axial strength to the can. For such cans up to 45 panels
N\ ﬁas been found to be useful. In a filled can the panels

flex outwardly between the ribs and become barely visible.

Accordingly this invention provides a metal can body
for use as a sealed food or beverage container formed of
sheet metal and comprising an end wall and a tubular side
wall upstanding from a periphery of thé.end wall wherein
the tubular Side-wall includes a plurality of adjacent
longitudinal panels, which are concave with respect to the

external surface of the side wall, each of which extends




the tubular side wall includes a plurality of adjacent |ongitudinal panels,
"which are concave with respect to the exterhal surface of. the side wall,

- each of which extends -9- parallel to the central axis of the side wall,
subtends at the central axis an angle between [ERR] and is joined to

-~ adj acent panels at a convex rib, the ribs and panels at opposite ends - _
t hereof blending into respective cylPndrical portions each of axial |gngth
| ess than 25% of the height of the side wall characterised in that the
perimeter length in the region of the can which contains the ribs and

- I h I h of th
eyl i nar PRARLEBT £5, 0 S r@inllyaas%,”a%t%t i eltr‘lr‘glei?lra§u§|rﬁ]gtnﬁ‘§noéltts bl end,
t or  outwar
n°r eophg ERRtRRT, BRaE Bl ANa: REGRL  ohq S AAGLRE Sl that ’
t
subst anj shea Bbe0A3n LGl PRANAGES q%éngea,geflo g agg;(bgn e embodi men

the di stance fromthe cent axis o e externally

convex pakélk 5a€QB§bo§9tEh‘énrd%d't%r@co g ta%}gté OiA@ Eléltigg“ cal

portions of the can. It wll be. understood t hat can s béen nmade from
a pl ai regyinagicaal pﬁ@&lbﬁéy 3t bFalaxida paRH %é@%ﬁ&ﬁnz%w ged wi thout

stretching of the material - of the body.

the helght of the side wall characterised 1n that the
perlmeter length in the region of the can'wp;ch conta;ns
the ribs and recessed'pahels is appfoximatgly-eQual'tb the U
periﬁetér 1en§th'of the cylindriéalebrtiénstof.ﬁhe can l
body into which tﬁe riﬁs'and panels=blena;fthe“region
containing the panels being able to ﬁlexiinwardiy or
outwardly in response to a'pressﬁfe=différential-acrosé
the side wall,.such thaf_substantialzintérnal vélume_.
changes can be accbﬁ#ddated.

In one embodiment the distance from the central
axis.of_the can to the apex of the externéély_conQex ribs
is equal to the radius of the upper and lower cylindrical
péftions of -the can. It will be understood -~ _ o
that the can has been made from a-ﬁlain cylindrical can
body-and that_the panelling has been formed without |
stretching of the material'of the body. |

Each recessed panel preferabiy te:minatés;in_a_
panel portion inclined to the cylindrical pqrtions_of-the
side wall at an angle K° between 150°. and 1?79;
Each recessed panel may be arcuate or prismatic .in cross

section and an externally convex rib joins edch recessed

panel to the next panel around the can body.



Each recessed panel preferably terpinates in a panel portion inclined to
the cylindrical porttons of the side wall at an angle [err] between [err].
Each recessed panel may be arcuate or prismatic in_cross section and an
external |y convex rib joins:geaeh recesseqgpanel to the next panel around

t he can body. -10- It is;gesirable that the intewrral radius of the
convexiribs is less than 5% of the radius of the cylindrical portions. The
smal|l angle allows for a relatively great depth to the panels. If the angle
is too small howeverIttimi Gesieableothat! the dntiedmalancadiwsigbf ctheki ng.
The netal can may be provided with a convex annul ar bead which joins the
side wal | tcoconmexndibsl s 1ess &haol &k bfadthearaddussaf tithe nprove abuse
resistance and facilitate labelling, transport by rolling and stacking of
the cans. Arcwkindeicabcropbionsn ofThecsnmaildy amgdectadilons £onnact t he
upper cylindrical, portion to an outwardly directed flange of external

di amet er snefekrtivekytareass depEhr £ot the pRaedisye Af theyArgleahs too
according to thjs invention nay_be_deep,drawn_to have .the end |1 apd side
val | drawn (RRHLROYSERT ALt Wiltd APBGet0r TaUTe AL therRAR; BRIQHER ay
be .

. cracking.
The metél can may'be provided with a convex
annular bead which joins the side wall to the end wall:

W this annular bead can be used to improve abuse resistance
and facilitate.labelling, transport by rolling and '
stacking of the cans. |

An annular neck portion of reducing diameter may

' connect the upper cylindrical portion to an outwardly
directed flange of external diameter smaller.than that of
the rest of the side wall.

Metal cans according-to this invention may be deep
drawn to have the end.wall and side wall drawn to shape
from a single piece of sheet metal. The side wall may be
made thinner than the end wall by a wall-ironing proceSs.
Alternatively the side wall may be formed from a |
rectangular blank which is formed to a cylinder having a
side seam which is preferably welded. Panels and ribs may
then be formed in the welded cylinder.

This invenfion permits manufacture of the can
bodies from a preliminary cylindrical shape with minimal

material stress during forming.



R TINTR A .

made thinner than the end wall by a wal'l ironing process. Alternatively the -
side wall may be forned froma rectangular blank which is fornmed to a
cylinder having a side seamwhich is preferably wel ded. Panels and ri bs may
then be fornmed in the welded cylindeny This invention pernits manufacture
of the can bodies froma prelimnary cylindrical shape with mninml .

mat erial stress during formng. Commonly, food cans are filled Witk a
product whi ch becones solid after processing and cooling to anbient
tenperature. HadmmonlywhEoofheahsdare fdldeddwith e mosdwoer, it has
been difficult to renpve the total product volume fromthe can because the
pr oduct whdiclr decamesinsiol idwefijed propgssing ande comilingpess which are an
intrinsic part of circunferential beading. Therefore, a further benefit
provi de@mpient temperrivre; s Hlﬁbﬁﬁtoaaﬂhﬁnl@hemhhﬁmi%ntﬁmmvedebﬁase wi th
m ni nal re5|dual roduct remaining wWthin_the can.. This is achieved by two

mechani & @Ibyltlh?§|HﬁePhglﬁgﬂG“éF @Haﬁ@QQﬁecﬁhPc¥%§§ section
gtfagragepm.wm R Rl bRl i et o
acuum Wt i »séwéngr'f N et
intrinsic part of circumferential beadlng.
Therefore, a further benefit prov1ded by this -
inventlon 1s_a-meta1 can whlch allows;proguct release with QJ
minimal residuai-product remaihing withiﬁithé-can; This
is achieved'by two mechanisms; firstiy by iimiﬁing‘the
‘rate of change of can cross section alcng §héfside wall,
and secondly by aliowing-the-side'walls tqfflex=outwards
to their original shape when the 1lid is opénéd'and the
partial vacuum within the dan is feleaSedi1 
Cans are known that have large flaﬁ panels in the
side wall but exper1ence has shown them- to be prone to
jamming in conveyor systems hecause.typlcaigy-the”can
width varies with qrientétion of the can §§4y. A further
objéctiverof:this-ihventibn_is to]minimiSe’theyrisk'of
‘this_jamming, This is achieved by three meéhanisms;
firstly the top énd bottom of thé side_walf;isycylindrical
which allows accurate can location in subsequent

processing machines; secondly, the portion of the side



j.amm ng in conveyor systens because typically the can width varies with
orientation of the can bady. A further obj.ective of this invention is to
mni'm se the risk of this jamming. This is achieved by three nmechanisns; -
firstly the top and bottom &f.ithe side wajp —is cyd#ndrical which allows
accurate can |l ocation in subsequent processing machijnes; secondly, the

portion of the side - 12%wal |l that contains the panels has a naxinum
radi us which is equal to the:radius of the cylindrical side wall portions;
and thirdly, waldf etledt yeoheadns the panebevRasnanhékinumpaadiuswhich the

variation in can width is nininmised. A further advantage is that the ribbed
side wal |l s prisvietmakstottheeradinbusf thel eylindkhicpdr siide mpXlbpl i cati on
of paper |abels or shrink wap |abels to identif% t he products therein. Ink
decorati on i Pationessand cthindiyusprafedabint thei cenndashaniameverd by
way of exanple and with reference to the acconpanying draw ngs_in which: -
Fig. 1is a pymhepefprrehsrspethatethrevariatignf inscamitifithnks of a
can body; Fi%? 23 js‘? view of the can body of Fig. 1 sectioned on |line
L1-11; inimised. . : . i
A further advantage is that the ribbed side walls
provide resistance to abuse whilst still permitting
application of paper labels or shrink wrap labels to
\_ identify the products therein. Ink decoration is also -

possible.

Various embodiments will now be described by way
of example and with reference to the accompanying drawings
in which:-

Fig. 1 is a part-sectioned perspective sketch of a
first embodiment of a can body;

Fig. 2a is a view of the can body of Fig. 1
sectioned on line II-II;

Fig. 2b.is like-view'to.Fig. 2a showing the side
wall shape under an external overpressure;

Fig. 3 is a part-sectioned perspective sketch of a
second embodiment of the can body;

Fig. 4a is a view of the can body of Fig. 3,
sectioned on line IV-IV;

Fig. 4b is an enlarged fragmentary section of a

panel and two ribs;



Fig. 2b is like viewto Fig. 2a showing the side wall shape under an
external overpressure; Fig. 3 is a part-sectioned perspective sketch of a
*second enbodi nent of the can body; Fig. 4a is a view of the can body of

Fig. 3,. sectioned on line IV-1V, FiLgyg4b is an enlarged fragnmentary
section of a panel and two ri bs; - 13 - Fig. 5is a part-sectioned. .
perspective sketch of a third enbodi nent; Fig. 6 is a fragnentary sec&d oned
side view of the can body of Fig. 5, withalid thereon; Fig. 7 is a graph
of pressure insigeen |5 dikeda part-asectioned anrspeétlpbOtsuwtc&gaamsé t he
change in volunme, as conpared to a circunferentially beaded can; Fig. 8 is
a part sthhMﬂuahhbdkmenEM/of a fourth enbodi nent; and Fig.: 9 is a view of
the can body of Fig. 8 sectioned on line X-X1 in Flg 8. In Figs. 1 and 2,

a first enbodi me®idf 6 his canfbegmentarny sectienedcside vdew of pkheessed
foods, conprises a circular end wall_ 2 and a tubular side wall 3 upstanding
from t he G3& ibsear o HFighe %ndWMbhlazllﬁtheéFP9ra cup is drawn froma bl ank

of sheet netal, such as t|n | at e, ctro-chronecoated steel an
“al umi ni um - Fig. g graph o pressurenfnsgde a fidded can,

as shown in Fig. 1, plotted'agalnst-the change in volume,
as. compared to a clrcumferentlally beaded can;’ '_

Fig. 8 is a part sectloned s1de v1ew of a fourth
embodiment; and F1g. 9 is a view of the Q§n body'of Fig. 8 o
sectioned on line x—xl in Fig. 8. _

In Figs. 1 and 2, a first embodiment of the can
body 1 for use as a container for,processed foods,
comprises a circular end wall 2 and a tﬁbﬁlar side wall 3
upstanding from the periphery of the end ﬁall'zt
Typically a cup is drawn from a-blenkroffeheet metai,:Sﬁch
as tinpléte, eiecﬁro—chromecoéted steel-ef”an-aluminium
alloy of the order of 0.0118" (0.3mm) thick. The cup is
then wall ironed to a final overall shaéef?3mm-diameter by _

113mm tall having a side wall thickness.ftF 0.0036" | | ~
(0.093mm) and a bottom wall thickness "T* unchanged from
0.0118" (0.3mm). Preferably, the flange 4 and an adjacent
margin "m" of the side wall, have a greater thickness tl
-than the side wall, typically 0;006“'(0.15§mm).
"In Figs. 1 and 2 the side wall 2 of.the can
body can be seen to comprise a peripheralt:lange 4

defining the mouth of the can body, a first cylindrical



alloy of the order of 0.0118" (0.3mm thick. The cup is then wall, ironed

to a final

t hi ckness "t" 0.0036" (0.09
fromO0.0118" (0.3mm). Pref
of the side wall, have a gr
0. 006" (0.155mm) . In Figs. ¥"and 2 the side wall 2 of.the can body can be

overal |l shape 73mm di aneter by 113mmtall having a side wall

ol

bly, thelunge 4 and
31 t hickness t than t

in adj acent margin "

3nm) and a bottomwal | thickness "T" unchanged

ml

'side wall, typically

seen to conprise a peripheral flange 4 defining the nouth of the can body,

a first cylipertian S dependimg ifgens thepdmliewior of tthei filanoer & the

flange, a plurality of externally concave recessed panels g ext endi ng
: %%%&E A

downwar ds frBHRERLLIEY, Of exterddldyl qanaavsh rec

dPeye

dfi cal portion

7 b th th I d : ' I I . d whi ch t
Wi th the porSERERILES BRWRMAT ARy Arom Mne kE vk cul indE i fal PhrtioR B
stand bead 9_su

corr uga]t i onssiig{%ﬁﬁgﬁiggpﬁi@%@% ?ﬁgh f}%a%ﬁ%g%}?% 8%1\[%@$g#lﬁglblaﬁﬁlﬁence of
panel 6 i 5 chibcaPcieEitrid" slhar thad’ & WEeR \Wingacts MTER RHPTCS

nternal radplsiphekgSort itk BUPAI, | Ahdiend i1 Hechipkidescdn

portion. By way 0

exanpl e, |
annular stand bead 9 surrounding a central panel having

shallow annular corrugations 11 which permit the end wall
to distend under the influence of internal pressure in the
can body.

Fig. 2 shows that each concave recess panel 6 is

connected to thé next by an elongate rib 12 formed by a

fold of internai radius "r* less than 5% of the radius "P"

‘of the cylindrical portion. By way of.example{ if P is

approximately 36.5mm, r will be less than 1.83mm, but not

so. small as to put the metal side wall in danger of
cracking. This arrangement of panels and ribs creates a
fluted profile in the median portion of the can.

Each concave panel 6 {measured from rib to rib on
either side) subtends an angle A% of 240 at the
central axis of the side wall 3. Thus, this embodiment
has 15 panels. However, other values of Ao'are uéeful
if subtending an angle at the central axis in the range of

15° to 30°. That is to say there may be 12 to 24



approximately 36.5mMm r wll be |l ess than 1. 83nn1 but not so small
-put.the netal side wall in danger of cracki ng. This.arrangenent of panels
and ribs creates a fluted profile in the nedian portion of the can.

~concave panel

[err]

embodi nent has 15 panel s. However, other val ues of [err] are useful
subt endi ng an angle at the central axis in-the range of [err]. That
say thepaneds.be Prbfierddly, eadh papedekbs flar@sefimtablyhe each panel 6

flares

.into the cylindrical portion at each end:as a gently -curvin

as to

Each

-t

i

6 (neasured fromrib-tgsrib on either side) subt ends an angle
of [err] at the central axis of the side wall 3. Thus, this

is to

g

prof i | ecwilimaridaikpettben aat amachgendkasf a genlt Iyuciappingch angles in a
range of [err] are useful. The C|rcunferent|aIK?e¥ et e length is
[t

const anPI@fiiley witth maximum: sbapef abnerhieag e
curvature (perpendicular to the can axis)

| evel s

tphe 2 “efﬁé-cyf?ﬁm FLipongeEapt iFhoPBFBabR L JeRe

ABD Tttt he radius of
ol S subsbantlally constant at all

Speroagh v?fﬂﬂlsefhe?-ﬁh? B?ngﬁeoﬁaﬁéps &R0 179 e@F& to the radius of

e rib radj
A8 oRR $Han ’P.'C5

i.e.
7,

R =
S

AR B P 1B AL G e 1o

radius of curvature (perpendicular to the can ax1s) is
substantially constant at all levelsaover the-whole height
of the panels and is equal to the rédiuseqfuﬁhefl'
cylindrical bo:tidn3'5,7 of the cah-Iess twice the rib-
radius, i.e. R = P - 2r . .The-dyiindricél_height hl;hz
of each cylindrical portion 5,7, is'less.ghen 25% of the
height . H of the side wall 3 and'preferahlf IeSSethan 16%2
As an example hl“= Smmfand_hz = 5mm on e-i13mmfhighu-
can with 73mm diameter. “
.Theeradius'of=curvatu;e of A-cbneave pénel 6 is
denoted R and is tyﬁically within e-ranéeief-ZOmm'to.loomm
so that the panel is shallow enough to be flexible. In
Fig. 2a the radius of curvature R is appregimately equal
to P, the radius of the cylindrical portioﬁs)-namely 36mm.
‘The rihS-iz and cylindrical portions 5, 7 define-
side wall portions that support compteSsive loads in the
axial direction, such as arise during flengingﬁof'thefbddy
and double seaming of a 1id onto the céh.bbéy such that
the can in Fig. 2a has an axial load capacify of

approximately twice that of a conventional qan,'subject to



can with 73mm di aneter. .The radius of ‘curvature of a concave pa nel 6 is
denoted .R and is typical'ly within a range of 20nmto 100nm so that the
panel is shallow enough to be flexible. In Fig. 2a the radius of curvature
R is approxinmately equal to £:the radiuggof~ the cyliadrical portions,
namely 36mm The ribs 12 and:gylindri cal i ;%7 define side wall
portiong that support conpressive loads in the axial ‘direction, such as
arise during flanging of the body and double seanming of a lid onto the can
body such thaythessaofi stkieggtha atathen rolilding deshd dpaci Theotoncave
approximately twi ce that of aconventional can, subject to -16- any | oss.
of strengt h mecessedophnadsbéadefinehd£ lexidvhee sunfanasl waibchsadedabilee

fl exi bl e surfaces which are able to distend when subjected to pressure

i nsi de the berlydistendrwben subiggtedetenPrasfuesiinside atlpeoggdw flh&sei n.
The configuration of fifteen ribs 12 and and fifteen concave recesses 6 is
abl e to sur\a%EsSesfuringpberasd peos@assdingofy aiPrRAvet okhezpdn.Fig. 2p

shows a five_sided shape tqQ which t, side wall_elastically,deforns during
Sobl et on ' 1ERRCoREBRER IR ok & HREoRN: EAR AL A  thE B3 EECRRD s
arises in hydrostatic cookers. seen i.n Hé¥aé%3€vggxsghgkg.pana

kers.. As can b
has {11 pped SORGAYBsTERERFEA, S, A5 gl £o Survive

normal display at point of sale. ' - '

Fig. 2b shows a five sided shape to which the side

U wall elastically deforms during subjection to an external
pressure of 2.5 atmos..absolute pressure as arises in
hydrostatic cookers._ As can be seen. in Fig. 2b every""
third panel has flipped outwards enabling the panels
therebetween to move radially inwardly in pairs. On
abatement of the overpfeséure the can.reverts tb the shape
shown in Fig. 2a. Fig..2b clearly shows that substantial.
volume changes in product in the can may be accommodated.
It will be understood that maximum deformation occurs at
the axial mid-point of the panels.

The can of Figs. 1 and 2 is made by deep drawing
of a plain cylindriéal body from a metal blank. The body
is fhen_formed with panels 6 and ribs 12 with minimal

 stretching of the material. |

Figs. 3 and 4 show a second embodiment of the can’
body in which the concave recessed panels have been
modified to a prismatic.Shape and an alternative_end wall

22 provided.



t herebetween to nove radially inwardly in pairs. On abatenment of the
overpressure the can reverts to the shape Shown in Fig. 2a. Fig. 2b clearly
- shows that substantial. volune changes in product in the can nmay be
accommpdated. It will be understood that_ maxi mum def ormati on occurs at the
axial md-point of the panels. The can of Figs. 1 and 2 is nade by deep
drawi ng of ‘a plain cylindrical body froma netal blank. The body is tgen
formed with panels 6 and ribs 12 with mninal stretching of the material.

Figs. 3 and 4 shew #igecond @@ orideiin Body 2L MaBOdY citctfliagh dde concave
recessed panels have been nodified to a prismatic shape and an alternative

end val | wg21peaviasdda tubullkk -side Righl 23 anps¥anding Eedwm Zhdas a
circular end wall 22 and a tubul ar side wall 23 upstanding fromthe
peri pherpepipheeycnd whe enthavallde wal | 23 has an outwardly directed
flange 24, a first cylindrical portion 25 depending fromthe interior of
the flange, a pl hel isifeofwaldurd8 fas ameduprasdiyi dirpateds fAkmye anged
around the body, each panel being jOIned to the next adjacent by an

el ongat e2#i ba2Firsiclevliimdricalk postiom 2y Q%Pﬁ%ﬁlagdfe‘@m)mhges an arcuate

convex surface flanked by .inclined panel_ surfaces 29 _that
1nter10r of  the flange, -a plurality of round bottomed

“prismatic* panels 26-arranged around thg-body, ‘each’ panel

being joined tOsthe~nezt adjacént by an éléngate rib 27.
Each rib-27Jis-ex£erna11y cdnvex'andﬁcomgriseS'an arcuaéé' _'_QJ
.convex-surface_fiéﬁked by inclined panel surfaces 29 that
cénnect with a central;arcuate spine of'the “prismatié"'
panels 26 best seen in-Figs;'4afénd'4b;'ﬁ

In Fig. 4b it will be seen that the prismatic e
panels 26 COmprise'inagross section, a pair of inclined
flat surfaces 29 joined by-an.arcuate spiﬁé 28. The
panels 26 join a fib-Z?'to each side. The ribs have an
internal radius-rluwhiCh in:this'eﬁample'is”' |
approximafeiy equal to the radius r, of the arcuate
spine 28 at the centre of'each panel 26. Each'panel joins
the lower cylindrical portion 30 at a SIQping surface
portions .31 whichjépp:oach the-adjaéent'cylindrical '
portions 25,'30'ét.a shallow angle.- As infthe emhodiment
described with'referencefto Figg 1, this included angle
betwéen_these-sloping-surface'portions 31 and cylindrical
portions 25, 30 is.ptefe#ably-ﬁithin'the'range of 150°

to 177°. (As shown in Fig. 3, these angles can be



connect with a central arcuate spine of “the ™prisrfatic" panels 26 best
seen in.Figs. 4a and-4b: .In Fig. 4bit wll:be seen that the prismatic
parfel s 26 conprise in cross section, a pair of inclined flat surfaces 29
joined by an arcuate spine 28.; The papnehg 26 join.a:-rib 27 to each side.
The ribs have an internal ragius [err] Ich in thi‘ssexanple is
approximately equal to the radius [err] of the arcuate spine 28 at the
centre of each panel 26. Edch panel joins the |owericylindrical portion
30 at a sl opidiredsddcas PORGIEsskE] WRi BBtRRRHOACHriRAETdpLNgi ndri cal
portions 25, 30.at a shallow angle. As in the enbodinent described with
ref erence t aufiacd, andi the nhbhﬂsdnaagl,eihetheeltauiwmslanﬁ ngo sur f ace
portions 31 aqg cylindrical portions 25, 30 is preferably within the range
of [err] tof%rx] Xs\satheadyimentijoned,tbbechaighdsofarthe -1 8
expressed as angles k1, k2 between a projected-sloping surface and the
horizontal,QYilﬂﬁi*%mbeP@itBQns02570§9 gengtedadrd @ns ibhed, the height of
the cylindrical portions 25, 30 denoted hl _and h2 respectively, do not
exceed 25% FFeIRRCEHYALY cafonRPEheXreed 255 9fwkhe Eotal fandeight H.
central panel 32 surrounded b t andbead 33 of cqnvex arcuate cross _
section. If desired, TRfeSR nw%63y3239°98rﬁ§&§ By iGRptral panel 32

surrounded by standbead 33 of convex arcuate cross

section. If desired, the can body may be made by drawing
U ‘'a cup from sheet metél fq;lowed by ironing of ‘the side -
‘wall of the cup to make a taller can. However the shaped
can shown in Fig. 3 may be'méde by deep drawing so that
side wall and bottom are of substantially equal
thickness. The ribs 27 and panels 26 are subsequently
formed in an operation which causeé no further-stretching
of the material of the can.

If the can is wall ironed the flat central panel
32 and standbead 33 will be thicker than the side wall and
relatively stiff, so that the can relies on flexibility of
the panels 26 to accommodate change in volume of a product '
during thermal prdcessing such as is applied to food:
products or pasteurising treatments applied to liquids.

_ Fig. 5 shows a third embodiment of a food can body |

41 which incbrporates side wall featﬁres of the embodiment

shown in Fig. 1 and end wall features of Fig; 3, so that"



a cup fromsheet netal followed by ironing of the side wall of the cup to -
make a taller can. However the shaped can shown in Fig. 3 may be nade by .
deep drawing so that side wall and bottomare of substantially equal
_thickness. The ribs 27 and panels 26,are subsequently forned-in an
operation which causes no further st}gtchlng of the material of the can. If
the can is wall ironed the flat central panel 32 and standbead 33 Wi |4 be
thicker than the side wall and relatively stiff, so that the can relies on

f1exibi H:E.tey 19k PaRahed e %eﬁate&camd%a fih%@g%f hutlgd® of a product

during thermal processing such as is applied to food products or

past eur plireQdy QAR Hrid aPdu et Aol Fl¥EHET Begcriptiong. a third enbod|nent'
of a food can body 41 which incorporates side wall features "of the

enbodi nent showHoweve®, théndagnbodm! 41f shbuwhednoFilg.g.5 hasoahhat - 19
- the like parts are denoted with the integer nunbers already used and
reqU|reon&whn&ﬂxuﬂxkente@tfbangéb&ﬂvsuppbmeedannbadpyﬂhnﬂmmna1n Fig. 5
has an outwardly directed flange 42 supported on a cylindrical neck 43 in
~turn supgehk 3 dn whsuppontedhoshaf ShoudderndddMhiihyf 1 arespper
cylindrical portion 5. Fig. 6 shows the shoul der, neck and flange of Fig. 5
after adnH@TSEN frem the 'éBEIeHSClﬁ}lﬂEEHS’aéf PRTESOM & sedi 6. 6

shows the shoulder.neck and flange_of Flg, 5 after

attachment to .a can end 45.bY'@eans'of~a doub1é seam 46.

The benefits of this érrangq@entlgf shbhlqer-neck and TN\
flange are that‘ |

(a)  a smaller can end is requlred,

(b)  the periphery of'thg-douhle seam dceé not
protrude beyond the side wall.té give risk of cans
overriding on conveyors or "BUSSE"'packs;ﬁ-- .

{(c) the perlphery of the double seam does not
protrude beyond the side wall allow1ng the can to be
rolled in a_stralght line.

Fig. 7 is a graph oﬁ;éiﬁed by applying internal
pressure change £o a can as deséiibed-and shoWn in Fig.

1, In Fig. 7 the_difference'beﬁﬁeen'internal'pressure and
external pressure is piottéd Qqéiqst can: volume.
Comparing graph (a) arising ﬁtqﬁ the cans described, with
graph (b), a can relying solely Qn-confentiqnal expansioﬁ
panels in the can boﬁtom and/or can 1lid, it is apparent

that the side wall panelling taught by this invention
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.The benefits of this arrangenent of shoul der neck and flange are that:- (a)
a smal lker can end is required; (b) ‘the-periphery of the doubl e seam does
not protrude beyond the side wall to give risk of cans - overriding on
conveyors or "BUSSE" packs;:{(.cC) the perdghery of .the doubl e seam does not
protrude beyond the side wail allowing the can to.be rolled in a straight
line. Fig. 7 is a graph obt’ai ned by applying internal pressure change to a
can as described and shown in Fig. 1. In Fig. 7ithe difference between
i nternal prgbesscaamdchxeatifficed eatvontmodatia tef Bghumet chafiges! HHeEa
Conmparing graph (a) arising fromthe cans described, with graph (b), a can
rel yi ng sol ptgduatconiancoavantdomalsicansahs svoIunéler tenekpansivandisor
can lid, it is apparent that the side wall panelling taught by this
i nvention provbdedi brsdomingh odnitdhec stemmdmbtotiaandncat yd8ume changes in
a product. _In conventional cans the volunetric expansion is provided by
dom ng of tFRNEBRtBEENAINFCARE PEPVILde VEFK iitiflcentragkbondwhezegs| ittle
contracti on where sFﬁans of the .present invention aée seeggto.contraet in

' e

vol ume ver yCeBBsPENERS PrefRat dRYERSAR (AF L PRER FF FORVERFFedBur e.

volume very substantially when subjected to an exterior

overpressure.

When applied to cans for processed foods the
U invention permits reduction of the headspace (ullage) so
~that oxidative 3poilage arising from entrapped oxygen is
avoided.

Whilst the invention has been described in térms
of side_wall_pénels which are in cross section arcuate -
(Fig.2) or prismatic (Fig.4) it will be understood that
other flexible panel surface will suffice such as for
example semi-elliptical. Whilst the flared surfaces
connecting the extremities of eadh'panel to the adjacent
cylindrical portion have been described as arcuate (Fig.2)
or sloping (Fig.4) shallow composite curves maY'sﬁffice.

The configuration of ribé-and flexible panels is
created by fold forming, care being taken to minimise any
localised stretching. This has the benefits of reducing
the risk of splitting, plus allowing the can to be
lacquered whilst round and then formed - leading to a more

even film weight distribution.
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When applled to cans.for processed foods the |nvent|on pern1ts reductlon of
the headspace (ullage) so that oxi dative spoil age arising- from entrapped
oxygen is avoided. Wilst the invention has been described in terns of side
wal | panels which are in cross sectionygrcuate (Fig.2) or prismatic (Fig.4)
it will be understood that other erX|§Ie panel surface will suffice such
as for exanple sem-elliptical. Wilst the flared surfaces connecting &he
extremties of each panel to the adjacent cylindrical portion have been

described as arcuakgg(FE0sRbwsr asFeRirth emibdnedRldOVERENPARI & curves
may suffice. The conglguratlon of ribs and flexible panels is created by

“fold forniwlgick atempeisest ak €nangersai, nas aetky poxion es3 sdepeating. This
has the benefits of reducing the risk of splitting, plus allow ng the can

to be | acfwsmedthdi intetmundoﬁndhehédammed sHoseliieny 54 Blapingeven film -
wei ght distribution. = - 21 - Fig. 8 shows a fourth enbodi.nent of the can
5 whi ch cogkwardlin fremgbhez;iegkneolrtp@m on Se e mytingricain t he

interior of the flange, a shoulder 54 flaring outwardly fromthe neck

porti on, d’%ﬂbwnc§$|Hb?-FbaGOBBﬁFténtbs \ﬁh%&%ﬂﬁ’@;t% parelked| der to a

anel l ed portion 56 _whjch extends to a |lqwer. cyli dri cal ortion
P IOpc)rt:.on 56 whgch extends to a %owerj%yf}ndrlca portlon

57, and a bottom-wall-sa spannlng the 1ower-cylindr1ca1
portion. The shaped bottom wall is typ1ca1 of beer or
beverage can bottoms in hav1ng an outer frusto conical Q_) _
annulus 59. a stand bead 60, and 1nner frusto con1ca1 wall |
61, and a central domed panel 62 supported hy the inner
frusto conical wall. The can of thls embodlment is
suitable for carbonated heverages. Such-cans are not
subjected to exterior overpressures and thus do not need
to be able to contract 1nward1y as in the case of food
cans. As shown 1n Fig. 8 the panelled portlon 56 of the
sidewall has 30 panels 53,_each Jolned tq_the next at a

-_rib 64. Each banel 63 snbgenda"at'the central anis of the -
can an angle of 12°. Thué th@fé are 30 panels. The ™

concave radius.qﬁ,Curvature.cfceach paneldis about 31lmm

and substantially equal to Ehe'ézmm'radins-of the upper

and lower cy11ndr1cal portlons 55 57

Whilst 30 panels are deplcted in Fig. 8, a range
of 24 to 45 panels is partxcn;arly usefulufor beer or
carbonated beverage cans to_?erniﬁ.staCking and cope with

abuse in transit.
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57, and a bdttomwall 58 spannlng the ylindrical portion. The
shaped bottomwal |l is typical of beer: «ef.age can bottoms in having an
outer frusto conical annulus 59, a stand bead 60, and inner frusto coni cal
wal | 61, and a central doned panel 62 su@rted by the inner frusto conical
wal | . The can of this enbodiznment is suitable for carbonated beverages.
Such cans are not subjected tio exterior overpressures and thus do not need
to be able to contract |nmardl as in the case of fged cans. _As_shown in
Fig. 8 the panelled Bbet PEREEALS anisinaidran the &an pshevy &8 Figsh 8
joined to the pext at a rib 4. Each panel 63 subtends at the central
axis of the 8% An2ERyRS &P [QVF] Thus there are 30 panels. The concave

radi us of cgﬁvature of _e % ' nnlaqg ubstant alLly equal to
{RL51Sprpe 3he. BNE el Hoskia A 0%, GRG. b8 dgy

50" panel s ar g g o sh a rlg vy vhd MG Hu A 5 B £8218, 264 >

particul arly 3 Eﬁl ﬁ eer car ongﬁ: SR erage caﬁgﬁf stsacki ng

and cope Wi thoabHag) gﬂ:@a ters ¢ the Tan HsDahEl16: 90 ggnﬂuhwmthe

can shown 1 n Figs. and ‘are-as VI SI on I'n wall ed

P;lrolt l:glnl gf 22@§m568 Red¥ne body Wa 19F dudi il dd ﬁé‘em@%&{iéﬁh' 8r3hg

manufacture, and subsequent handling either prior to, or

subsequent. to the panel and rib forming operation. Even
if as many.asl45 panels are provided this can still be
aChieved_without stretching the body wall. Such panels.
are also still sufficiently deep to provide a useful-
expansion capability.

By this means, the axial load strength of the can
may be increased, or alternatively, lightweighting of the
body wall may be achieved without loss of strength.

Beverage cans df'the_fype shown in Figs. 8 and 9,
having 30 vertical ribs, and an aluminium wall thickness
of 0.004" (0.1lmm) have been made. In these cans, the neck

i,/ 53 and shoulder 55 have a thickness of about 0.006"
(0.15mm) and the bottom 59 has a thickness of about 0.012"
(0.3mm). The average axial collapse failure strength of
50 cans was 317 lb.f, compared to that of 50 plain bodied
cans at the same thickness of 273 1lb.f, and at 0.0043"
thickness of 325 1b.f.
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vertical ribs renders the can less sensitive to m nor damage to the body
walkls such as nmay be introduced during nmanufacture, .and subsequent handling
either prior to, or subsequent to the panel and rib form ng operation. Even
if as many as 45 panels are providedghis can still be achieved w thout
stretching the body wall. Such panels are also still sufficiently deep to .
provide a useful. expansion capability. By this neans, the axial |oadw
strength of the can may be increased; or alternatively, |ightweighting of
t he body wall nWhilstathecdarentitonthasskeefh desenibkd Revdeages cans of
the type shown in Figs. 8 and 9, having 30 vertical ribs, and an al um nium .
- wall thoEkemeilortads0dor E@odngr Hheeebages niticis| alshesppddngblene neck 53
and shoul der 55 have a thickness of about.0.006" (0.15m) .and the bottom 59
- has a tw@ckasgerofaasosuch @AY Sieg . (IPemm\diagetexi &y dAOmmpse failure
strength of 50 cans was 317 IDb.f, conpared-to that of 50 plain bodied cans
at the Beb@ht)i apdedrug-Like I%‘?‘Eaf’a%zﬁt '0.0043" thickness of 325 Ib.f.

food or beveragdt P s b SRURFA Faolh| EAE6 Fhp EROEMEYsten HA0S0 o 2o
(150mm £} SHL 8L 18Ys ERID Wt 2s AR 487 L1 4G GRAT &1 ner s
eiecfro?chromecdated stéelsrdf-varioué-chrome/chrome oxide
fOrms. The.shéét'meﬁalfmay be'pre;1acqué:ea.of
aiternatifely-a,laminafe of sheét;ﬁetai'ana a'§o1ymeric \J
film‘May befusedy- Suitable £iimééinéiu&é-polyethYIéne

teréphthalaée, polYpropylene or"nylﬁﬁ.



It will be understood that -the cans may be nadé from various sheet netals
such as tinplate, electro-chronecoated steels of variou
oxi de fdrns. The sheet netal nay be pre- | acquered or alternatively

| ami nate of sheet metal and a polyneric filmmay be used. ulm" mﬂmmm\lg“l :
I ncl ude pol yet hyl ene terephthalate pol ypropyl ene or..nylo

A netaly_can body for use as a seal ed food or beverage cont ai ner 'f or"med

sheet nmetal and conprising an end wall and a tubul ar . side wall upstandlng .
froma periphery of the end-wal|l wherein the tubul ar*side wall includes a
plurality ofchAIMsent | ongitudinal panels, which are concave w th respect
to the external surface of the side wall, each of which extends parallel to

the central axis of the side wall, subtends at the central axis an angle
between 8 and [err] and is joined to adjacent panels at a convex rib, the

ribs and pankts ak EﬁﬁéélFénehEQYtEEFeBFebPénélﬁ&aﬂﬁ@be§§bé%E|Q&Yerage
l'ind | t h of | th 25%.0f the hejght_ of
The oi de val$0 Oﬁméfﬁéﬁefﬁgmger3%{5@%?2%@% R SRS TR HHE ch
t th | t el L, to th
per meter | At i CPPRLSELFEAS, PRLE FopRrBHEnS: sERE" AR aRP T SRR « ne
ribs and panglg Qéff%h&,@&lﬁeghg“tﬁﬂﬁiéfngﬁaet BE1RA1SS % agﬁ\fréf’lty

of adjacent 1ong1tud1nal panels, whlch are concave with

respect to the external surface of the side wall, each of
— which extends parallel to the central axis of the side wall,
subtends at the central ax1s an angle between g° and'36o
and is joined to adjacent panels at a convex rib, the rlbs
and panels at opposite ends thereof blending into respective
cylindrical portiens eech of axiel length iess than 25% of
the height of the side wall wherein the perlmeter length in
the region of the can whlch contains the rlbs and recessed
panels is approximately equal to the perimeter length of the
cylindrical portions of the can body into which the.ribs and
v, panels blend, the region containing the,panels.being able to
flex ihwardly or outwardly in response to a pressure
differential across the side wali, such that substantial

internal volume changes can be accommodated.

2. A metal can according to claim 1, wherein the distance
from the central axis of the can to the apex of the
externally convex ribs is equal to the radius of the upper

and lower cylindrical portions of the can.
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flex inﬁardly or outwardly in response-to a pressure differential across

the side wall, such that substantial internal VT e.
accomodat ed. 2. A nmetal can according to cl & gl rein -t di stance
fromthe central axis of the can to the apex of Hmwmame@w”&nvex ribs
is equal to the radius of the upper and |ower cyl+ N I'Phs of the
can. 25 3. A can body according to any preceding claim whereaign

each recessed panel ternminates in a panel portion inclined to the

cylindrigal porthoganobolife aticdedidld ¥ ﬁ&%‘ﬂé@edfﬁ?]clﬁih\’,\een_'[ err] and
[err] 4. A can body according to any preceding clTaim wherein each
recessedwhép@in keach' tecessed PanYiterminLiaSsinest panelnpblieinane

per pendi cular to the axis of the can. 5. A can body according to any
pr ecedi ninclined tbekthencylld ndrtiealalportdians o f ctheasiide aklilthatconvex
ribs is less than ﬁ%yof the radigus of curyature of the cylindrical
portionsanéangle KA betwgenoddiong amd W/ precedi ng claim wherein a convex
annul ar: bead joins the si:de wall to the end wall. 7, - A can according
_to any ptecedi ngAcFaRmbodiie ASCOriingntid AN Rreerdbrgredadmg dianeter

connects the ggpen_cyLLndnic%'_portiqn to an”Outmhrdlz.directed fl ange.
whereir each_recesse”_panel,;s a:cuate or prismatic in

cross section in fhé'piané'pgrpendicu;ar:to.the'axis_of

the can. | ; |

5. A can bodj écéordigg to any preceding claim,'  W,

wherein the intefﬁéi radiusﬂbf cﬁrvatu:esbf the convex |

ribs is less théﬁ 5%lo£ the_raqi@s'of cuféature of the
 cy1indripa1 poitiéns. | |

6. A can accprding'to apy preceding claim, whereih a

convex annular bead joiﬁs the si@e wall to the end wall.

7. A can acéording.to-ény Qrecéding claim,.ﬁherein_an

annular portion 6£_reducing giqmétef cdnnécts the upper

cylindrical portioh to én éQtwardiy_directed flange.

8. - A can according to an& p;eceding qlaim, wherein o
the end wall and sidé-wall have been drawn to shape from a d
single pieée of Sheef metal. |
9. A can acco:éiné to claim 8, wherein the side wall

is thinner than the end'wall..



8. " Acan accordi ng to any precedlhg cLaln1 wherein the end wall and
side walsl have been drawn to shape from-a-siingte pi ece of sheet netal:

A can accor di ng to claim8, wherein the side wall is t llm” lmnﬁlﬁ '
wal | . - 26 - 10. A can accordinggto any prec nded
for use as a container for a-processed food wherein the nunbér &f pantls is

from1Z to 24. 11. A can’'according to claim10 wherein the nunber of
panels is 15. 12. A can_.according to any of claipms 1-9 intended for use
as a cont ai nao.for aka:r&mra;imrdm\garb:geanmepeeuedh gnobém dntemds=Eds i s
from24 to 45. 13. =~ A can substantially as hereinbefore descri‘bed wi'th

reference t&OK gse Bl cont@iper Feme pregessed foed wheredmithene
acconpanyi ng draw ngs.
number of panels is from 12 to 24.

11, A can according to claim 10 wherein the number of
panels is 15.

12. A can according to any of claims 1-9 intended for
use as a container for a carbonated beverage wherein the
number of panels is from 24 to 45. '

13. A can substantially as hereinbefore described with
reference to Figs. i'and 2, Figs. 3 and 4, or Fig. 5 or
Fig. 8 of the accompanying drawings.
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