Pat XML Description A pPAR ATUS AND METHOD FOR
MANUFACTURI NG METAL CONTAI NERS Techni cal Field [0001]
wQabiog/10099ENnti on rel ates to the manufacture of PEL/EP2009/050705
P tg&gs and in particular to a nethod and apparatus for
nsferring conpressed air and/or vacuum between
machi ne el enments. Background Art [0002] It is

Cereren of AR MU Ui e
di fferent tooling. Wil st t IFQNJAINERSe achi eved on an

TebfhithlGegonveyor system it is now more conmon
practice to use a series of rotating circular turrets.
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negative pressure, also referred to as 'suction
Background Ast  si nply ' vacuuni. For consistency, that
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t he downstream spi ndl.es ensures proper cl anping
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been used for many years for the supply of conpressed
ai r systedbr ngekig phe apey endiaf agabtaélcoetanwl kmdy| eetagn. The

caui S8 Geesier aupphTad podhe PR PhPECER Ariior Gy means of
St at j ofa éMvéEFb‘ésu?@%l% Fef@ﬁ’@&ift@lag %fctlgﬁ v]a%gﬁl%zér Smply
( DELAWARE CAPI TAL FORMATI ON) uses hi gh pressure

and 1vemuwme§:s)nroensstgrmyethaaltermmlolg’byadesoradOWEd herein. A
pressure air fslcg romF\ Lgrgqqta neé SO asI 0 qu?

r e- SRR aTARIRREPT BRILES NG ¥PlmeloMegion vacuum
aboufy 2QMMnUSerdIodIdHEEn tHOVRMAL of the |H%§@ﬂ)d%ﬂ6h rapidly
process I's dependent on the effectiveness of seal

bet \A@elnca@rrcdnisalﬁeahddleetomwrbaaamdqowebg\uv@ume hlgb suction

pi stons which 0, achi eve this se mted
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[0004] Rotary manifolds in various forms have been used for many years for the
supply of compressed air to tooling. Typically, air galleries selectively
communicate with supply through circumferentially equi-spaced holes in a
rotating disc and slots in a stationary shoe. The air manifold of EP
1308225 B (DELAWARE CAPITAL FORMATION) uses both high pressure
and low pressure recycled air. High and/or low pressure air is bled from a
container so as to be re-used. This bleed back process is said to recoup
about 50% of the air volume. However, the bleed back process is
dependent on the effectiveness of seal between manifold and rotor. Back
pressure on the pistons which are used to achieve this seal is limited to
ports which are in a dead head circuit, i.e. a can sealed on the knockout.

This occurs over a very small arc of the manifold. There are springs



This occurs over a very small arc of the manifold.

There are springsPat XM. 2/ 7 W366W0 adj acent to the
werapesrozhanbers whi ch press the manifol d agai PGI/EP1969/050705

or if no cans are present. Wen there is no can

P tﬁ%%sent there is no dead h@d circuit and the spri ng&366WO

are fairly inefficient on their own. [0005] EP 1828035
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conpheswiet above WBmeieneracesiiot BB t1i308212b d&h( DBLA%WEC&APITAL
0 A
Phe” EORMATRINESAI sfay okie s iaiesivtin A SEA 2hph s

for ARAWHRC FUFthBEMORL Mis FoRFEHRElISos MIFHedEn@ Reddd whith
manifold for transferring air according to events in

the resuiredeoutistniguiiorosigstemst Abisndurlication obhprdvearag a

connection tﬂ gne OE trmh.e ai [t rp]%Pl ies; and an air
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restrictors. [0009] The one or nore air supplies are

genethal prpbtenssef terpriest pud ivhiangselwesiedesh eompressed air,

mani f ol d. Convetnti oHaI |y, the rot aré/ mani fol d i ncl udes
a seQyen in a situation when no’cans are present.

Disclosure of Invention

[0008] According to the present invention, there is provided, an apparatus for
manufacturing metal containers, including a rotary manifold for transferring
air according to events in the manufacturing process, the manifold
comprising a connection to one or more air supplies; and an air outlet;
characterised in that the manifold is a rotary manifold which includes one
or more fixed orifice restrictors.

[0009] The one or more air supplies are generally transferred to positions around
the rotary manifold. Conventionally, the rotary manifold includes a seal

between static and rotating machine elements. The manifold may further



between static and rotating nmachi ne el enments. The

mani fol d may furtherPat XML 3/ 7 WD366WD conpri se a set
w@Roophieoens, shoe and disc in which the seal i|iBCHEP10h&050705

Lt erface between the shoe and the disc. The shoe is
Patﬁ&' ally "stationary" (non-rdét/ating) whereas the di sc V0366WO

is constrained through nmechani cal connection to rotate

wi t hcamprisaiarses bapistorehshoe tand disd m whiahtthesesl is s thaes

to select the desiyed conpressed air sypply to pe, . ”
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orifjce restrictor, which therefore controls

vol u@%%'?Q%FP&%FQQQOWF?W %FPH@Y?%P%r fereed b the

dr optdopr§es out the piston and in turn forces the shoe

agai nst The disc, giving a better and nore positive
(00184l Int therprpsémdrinegritionothes, yor reach fliekd ©rifif@ 0dstdigtoBys typically

careful..selection of orifice restrictors.around the
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for multiple pressure heads. [0012] According to a
f ur t fhaw rategedhe ddolinge Thiseyreasurienreptfomes auhéreepiséon and in turn

he.IoEes oo 7 hef BEGIRE GHITG] Baishend mo/e posive seal

CONMPIRSSHbrair rst WasHfd@&hi ne el enents; and tinm ng
transfer of air acCcording to events in manufacturing

[00dr1bcBy sarefnbsalecton cfeatifiog: resiriciarg acownd the notaryemanifold, the
cont ai.ner manufactyre requirjng.conpressed air:
cont {57 A G GLld SReralt With Gis AP ECITERSEY BLgURgly and
and/ gyoiY the AEEAJormBRIPIAbiREUId REAdS. Pr ocess machi ne;
and creating a force at an interface between nachine
[00d12¢ nBncarding torahirthen aspactt. of[the pBdsertt énvemtino dthess isugrevided a

o 9o HBBL o B SRS, LB
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machine el enents. . Vacuumi,s.ngt required for._all o
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Figures in the Dr awi ngs [0015] Figure 1 is a schemalic

si deunlpadingfa pentamesfromraqiioeessPaaxiMpesafd YosBE@ force at an
interface between machine elements to create a seal.

[0013] The method may use a single air supply, or more than one supply, all
being at the same pressure.

[0014] The method usually comprises transferring air from static machine
elements across to rotating machine elements. The method may also
include controlling “vacuum” between machine elements. Vacuum is not
required for all shaping processes but is particularly useful for base or

bottom reforming, for example.

Brief Description of Figures in the Drawings

[0015] Figure 1 is a schematic side view of prior art machine;



Figure 2 is a schematic end view of the prior art
rotary manifold of figure 1; Figure 3 is a schematic
wae@wiaf7a typi cal can process; Figure 4 is a BCHEP20E050705
air supply to a can during a known process; Figur
Patgﬁ/‘f's a schematic side view 6197 the rotary manifold of Woseewo
the invention; Figure 6 is an expl oded perspective
vi ewFiglre Bes ecicheynatererfdoliewadf tire grioeas rotéirg avamifold f figure 1;
an eég od d ers ective view of. the rotar% mani fol d of
Fi gu ' EUP&'CS"%O af¥pieRLGanPIAREBS: the rotary
mani £l f [ hid .
o et o' E S?t%@'gﬁ'etﬁt*t S B R T K bEprocess;
Car r ignge Gus atdobematiersidewie0ar1thé]roteiry ma&tif’bld of the invention;

mcry RIS ARG SR e e e A e S nEr g Tos ] Foure 5
st at Fyuf@ehs BR dxpfife erep%eﬂ/ebtﬁé’% oF thé chtahnrtn%ﬂrfé‘lh of Figure 5;

base, "such as is use verage cans Is shown in
its prmd;ltlonfor processrng On the left hand side of
rot ar

oo FBute B St ot Hie ddaly AR IR S Eique . 2uf Ry to

ist m air and vacuum
fromag?\gt%rﬁgb}ﬁ%% rfeﬁtzrﬁgfrgrﬁreﬁ%?gegégiﬁis to galleries 12 of

Mode(s)tfonGanyirnig Qut thiedneention and ti mi ng the air/vacuum

OGF T hRuro it § SeRRMASE & v BHGR Partel guvbical Gbein
CONPHRARE sHdwily RRbtRMglRaintd Rt ¥l S*I aFLaIHtR machine

heads, usually one 'l ow™ pressure of 5 15 psi and
one fnargtlee‘i Apcas body 80ﬁ|tt2mtegra5ba§g|suctﬁra5 isausedyfor beverage
mani f ol d. recei ves air at he desired i

pr esSYIL!S wasin Sao?ﬁﬁ oig)r@qqsrs{rt%grl} E‘Fe Igﬁrt{a%\g side of figure

CONMDPY @SPesty FhanifPRDYs MdieRed [T Bakyi EHAROIE ( él%o"t‘eferred to as
schemati ¢ view show ng how cans are transport ed

t hr cagbtasy walyhiheeein) tsrthemeemanofetsansferrrr@tcmpnessedrelr and
next usin transfer t r.retF 35. Pocketsf r

showh & Fﬁgm S@ IF (RN elem rﬂslaﬁéossl}pr Ign%gﬂégo% rotating

denot@dnhiy diaments 'dn%l'tﬁﬁrng-thé a‘FrWHcDétn NS & thb!rd'aﬁtmaklng
30 has a first sector 3 1 for |oading each can into

t he pwoebdg, a second process sector 32 and a final
t 33 for oadln t he. fromthe.tool
I0GRE] o Fe Ang R A MECiRPd MEGI R O SR kg8 pesHyys two
cl ockWhpresskl di rosdriﬁﬁést%eb%foq{rﬁ)v&mé‘é 8%&3@9@%@& Qj’s%faﬂy one
turret rotation is anti-clockw se. During the
| oadilovg/raseureiaf® ohtspsi a31d10rw1UIgB|3r peggsuie obPovm SDmisb The
t he ca[lnPat Xl\/lr g/ 7 W366M\D . : ,
otary manifold receives air at the desired high or low pressure across via
ports 18 from the relevant compressed air supply lines.

[0018] Figure 3 is a schematic view showing how cans are transported through a
machine from one process turret 30 to the next using transfer turrets 35.
Pockets for cans are shown as small circles 40, with the turrets being
denoted by large circles. The central process turret 30 has a first sector 31
for loading each can into the tooling, a second process sector 32 and a
final sector 33 for unloading the can from the tooling. Rotation of that
central turret is shown as being clockwise. It follows therefore that
adjacent transfer turret rotation is anti-clockwise.

[0019] During the loading/unloading phases 31 and 33, air is blown into the can



and, wastefully, into the atnosphere as shown
schematically by the arrows in figure 4 . Due to high
wWee@dnewron speeds, there is not enough procesBCT/ERI09/050705
ilable to switch the air supply of f during |oadin
Pat&'ﬂs nmove axially towards ofP7away from the conpr esseg\loseewo
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conpressed air Is parti cul y ‘signi ficant en there
i s naxiebyntqardeor awayrfrorg tie compsésepdadir ghkery 20, during loading
can i s re surised ang/{sherelsas n the

et we
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0 of the T nvention, whi is used to select
a| r/ blawmmeavcwtl'e ¢za*qbod3edlsbcescaaes:t@thwatm®‘phem24’ This
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| f .
i 11 VBE A RERIPEREd ik PaitClIAL I GuHeealeg) (here i no can
" shapidagnt. ‘ﬁurH@;epr%%BsQﬁQ)éf t@@é’rﬁ NHe %‘éntlé‘ﬁréﬁ%@lﬂs@@gnefthere is

t he can body could i ncl necki ng' or reduction in
can bedgl bletwaenéhe\hbmltrig ars;d thestaamsiathht tegdhakagesistroinimised.

(0T oF Bl § Trgiae s Ruhexrplary Graninld d4R s nvpGtign which
j 0i nRd,deRl thRRIEARBIRRINVIURY eerfle v8Y BrexfRMmadifacture of can bodies

processing forces involved in this neck formation need
t o bkaviegiastietbgbsl Uasgh Eparpins of whenpaessedusi nequites lsontrol
is used to stif

L d
5 B orodsSeas et T atod TS 2aR el SRHRoHIe SRR gd of

| Nt OtRASIH by EQUId ‘Fr%lu@é?tde%ﬂln%yoﬁrédlféﬂéﬁ & céh”bb@%/ diameter
[0021] Anot her "shapi ng" technique is reformng the

basewbrchbetatsiamdﬁrdatechmqbedq enablermpsmmader ¢an snd ehttitker, and

o therelbrR Miie EoRy e i Shae el iecat hody, ST s to the
to sgad BSB){ bhe dabiBebst Thel Hbbssding RFBEOMvoReRad this neck
Vacuumis then required to nove the can away fromthe

t ool fongation mepdsb egwsisted by hl@tmnesaur@ccanpmasd @ir which is
turret ris om an air, i.nl et

to a“?%‘b{%%%%gthﬁ EHW%FQE‘%?&“@8°@H$W8@'&§@'S%H%ed to
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the addition of orifice restrictors 140, which are on

st atiramfeytthsmtkpl ate 132 on which the shoe 130 is

I0QZ CARBmer S A aeh bt Bt P E P S or bolipm afen body
has {ooiptoldat Babrblh, 8(i¢h Y838 GWkase the pressure at which the
central dome in the base might reverse. Compressed air is used to stiffen
the can whilst holding it against a pad. Vacuum is then required to move
the can away from the tooling into position for collection by a transfer
turret.

[0022] Airis supplied from an air inlet 115 to a region 128 between piston 125
and shoe 130. The novel feature of the rotary valve of the invention is the
addition of orifice restrictors 140, which are on stationary backplate 132 on
which the shoe 130 is mounted, and extend within region 128. By

incorporating these orifice restrictors, the applicant has found that



volunetric air flow can be controlled. In order to
reduce | oss of pressurised air to the environnent
walervngpornadi ng or unl oadi ng a can from a pr oCBSEEP2009/050705
ret, volunetric air flowrate fromthe outlet 120
Patggl be netered by the orifi &€ restrictor and W0366WO
rotational position of the rotary manifold. In known
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d troll ed | t f 120 to th
P ol mrghigageamplEx ey dign SleSirback SbackigetPait Berdss
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pressure I n region 128 than smpy air ow ng at
I—lencwasila@ee)ﬂa@rrmraessecgalrn in for ce at p| ston 125 which

B B 8 A LU 5 v LB o
Wi t hgiip|¥ iederd, ta@hlbfl’ﬁvé?ncﬁloﬂ?\ﬁﬁre%géllé%@egﬁeéth%lﬁ Wlbﬁ‘gre used

to create a dead endon the system Air exit
mani IfooﬂJr@v[d]aOccmtrodiad Ivetlsn€ipio aatcfdmm defado the tdtnémg, and a vacuum

oot R oFt rsSEhRR i wattoss Teohsf OiticeregliicEdial 4q pives o
bac kﬁlbﬂb?pﬂé%%u?é‘ﬁ\ @gww%d@g@ﬁﬁgur ABwila ARk F?Jléﬂc% there

are "Stationary the disc 1 r ot at es "about the
ITB.I nisshaét gairiis forda @t pistan Cbaﬁyvhlma@tacd{pﬂsfamﬂwtprasgog the
hoe 130 a

| 1
F est $145 afanisl Btateb R s g This reemBsSe MRt GaRg Bst the
abougist Rtk thePhedd® FRIda TRATdealdtl ENMDIDRHE 3 bieate a dead

there is nmovenent or piston and shoe to press™ agal nst
t he end anithg systeo. mseXIEa)szjjwanlfoldﬁdﬂmrotﬁatmm%mordfng to
the nvention (not sho the r ld is
suppl PP ERsed B Teebpreakieie dod s e lBatheost e e
psi . roths Higdret er of the outl et hoIe depends on the
orifice’restrictor but |ow or high pressure is

[0024] ekt feglire o, telbackplate T3&%samd comrpenems reagitegi &t e, backplate

et , Snatatiinaty Ak el a8 FagTFoottie SFif sBaR Bis” thus
rest Abtch Y thebasiglatebUia¥ed Méean" %‘I’é’c”ﬁ%dp}é%mg@hoe 130 and

pressure.” In essence, the snaller diameter outlet, the
hi ghefificeheespiatersiare ° dtra@pnalfyf’,dusg liheyhdo nes totate: aboudribe axis of

' edu&%dm\é%l s%hm”afg Itﬁoaéﬁ)\é\/le%\aly?hgaet %(I\r/nLov?e/rrZerY’ED o?FGp(?é/’EQn an% hoe to
press against the rotating disc 135.

[0025] In another embodiment of the invention (not shown), the rotary manifold is
supplied with a single pressure head of about 20 to 50 psi. The diameter of
the outlet hole depends on the orifice restrictor but low or high pressure is
selected by individual restrictors for each piston. For example, if the single
pressure head were about 50 psi, and the system requires 30 psi, the
orifice restrictor is used to give the required volume and pressure. In
essence, the smaller diameter outlet, the higher the pressure drop through

the restrictor and reduced volumetric flow rate.



1. An apparatus for manufacturing netal containers,
including a rotary manifold ( 1 10) for transferring
W@R094e02 di ng to events in the manufacturing PCOER2E9/050705
mani fol d conprising a connection to one or nore
P tgp'ﬁ supplies ( 1 15); an airoutlet; and characteri s&F366WO
inthat the manifold is a rotary rmnlfold and the
Claimssary mani fol d i ncl udes: one or nore fixed orifice
seal between, st atlcngnd rotatin

trict (140 .
1. 1 BR RPRE RV IR AT AU AR 0 ML PO oG a8 oHGan fold
() 15 VorftFing st Hcdol NG ByERE A e migh Mot process, the

noeeifoldidonuerisiegt ri ctors (140) is/are positioned
bet ween .t he piston(125). and t he s%g;e (130). 2. A
n%Pﬂ%e%P”ntﬁrﬂﬂea%rt Preng sePBiedPk ners, the met hod

Cé’rﬁerr'o%‘tIBQ angontrol ling transfer of conpressed air
bet ween machine el enents; and timng transfer of air
acfevadienged m tk\ﬁéih@mamﬁn’ahlefaamtanyl manifrld @esshe rotary manifold
c.ha@gct erised by: timng events in the container
Sture requiring conpressed air; controlling

VoA &IBBHIOHE fiRéd oﬁhé’é"rés@rtl@coﬂ& fﬂo‘?ne or nore fixed
orifice restrictors during |oadi ng and/ or unloading a

careal retween shatec andodskingraachime elaments;ead ng a force

adBas e s By e5) o 30 oS ReaTRBL R WRERInG R s atthe
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2, further conprising using a si ng e alr supply,
nfd4e) idfene ronwlcmed rtpeen the pusi@) 126pend tiie ahoe 309 at

d | 2
2. RSRTE R AT e e[ onSae RS 156 fedfad feMeliiiore
e&;cﬁﬂﬁﬂ‘ﬁ@ t@éﬁ’&ér 8CESTBrdsSe AirdtRB e ARGAEHISe lePREMESand

(135) A net hod according to any one of clains 2 to
4timingrtrarsfercefimir astardingdntavents ingnarafacturingherooess)

aracr:]teerlgcleg%?/nt s

timing events in the container manufacture requiring compressed air;
controlling volumetric air flow rate with one or more fixed orifice restrictors
during loading and/or unloading a container from a process machine; and
creating a force at an interface between machine elements (shoe (130) and
disc (135)) to create a seal between the shoe (130) and disc (135).

3. A method according to claim 2, further comprising using a single air supply, or
more than one air supply (115), each of which is at the same pressure.

4. A method according to claim 2 or 3, comprising transferring air from static
machine elements (130) across to rotating machine elements (135).

5. A method according to any one of claims 2 to 4, further comprising controlling

“vacuum” between machine elements.



