WO 2009/100972PCT/EP2009/050705 PatXML Description APPARATUS AND METHOD FOR
MANUFACTURING METAL CONTAINERS Technical Field [0001] This invention relates to the
manufacture of metal cans and in particular to a method and apparatus for transferring compressed air
and/or vacuutERREEH thachine elements. Background Art [0002] It is ggﬁg/g@"ﬁ%@%ﬂgg%y to carry
out can makiupdsila series of separate process stages which often require different tooling. Whilst this
was once achieved on an in-line conveyor system, it is now more common practice to use a series of

rotating circutmdsisripgien [0003] US 5282375 (REYNOLDS METAL COMPANY) describes a handling
system for necking the ope#éﬁé\w fan o%mbgo% ,%M&N]u%%zgﬁiﬁgé%igggﬁlsupported on

the periphery of a circular turret by means of a neg&% Fﬁ"@ also referred to as 'suction vacuum'
or simply 'vaTedhmidab Fagsistency, that terminology is also adopted herein. A vacuum manifold

B S < AT e 8RR VRSB Sl R ol ssions g vicin o

_ a method and apparatus for transferring compressed air and/or vacuum
between machine elements. '

Backgrouhd Art

[0002] Itis generally necessary to carry out can making in a series of separate
process stages which often require different tooling. Whilst this was once
achieved on an in-line conveyor system, it is now more common practice
to use a series of rotating circular turrets. '

[0003] US 5282375 (REYNOLDS METAL COMPANY) describes a handling
system for necking the open end of a metal container body, or can. The
can bodies are supported on the periphery of a circular turret by means of
a negative pressure, also referred to as ‘suction vacuum’ or simply
‘vacuum’. For consistency, that terminology is also adopted heregin, A
vacuum manifold arrangement supplies high volume low suction vacuum
to a small number of locations in the vicinity of the infeed location répidiy
to locate container bodies on base pads. A low volume high suction
vacuum supply to the downstream spindies ensures proper clamping
suction to maintain confainers on the base pads during necking.

[0004] Rotary manifolds in various forms have been used for many years for the
supply of compressed air fo 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 manifoid of EP
1308225 B (DELAWARE CAPITAL FORMATION) uses both high pressure
and low pressure recycled air. High and/or low pressure air is bied 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 bieed 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 manifoid. There are springs



to locate container bodies on base pads. A low volume high suction vacuum supply to the downstream
spindles ensures proper clamping suction to maintain containers on the base pads during necking.
[0004] Rotary manifolds in various forms have been used for many years for the supply of compressed
air to tooling. Typically, air galleries selectively con¥municate 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 CAPHEfdcERROMEI QIMNbHSHAMEBIOMRISTTUER 306 IaunREsHE8iFREYSe s 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% HMACANY AlfnBrassie VN eReBREID R SRS ELese e fRAR M AP tHEad

effectiveness of sepbhgtwirantaanital asithiRIrEREMNIRSTEISRDINS istaps, which are used to
achieve this seal is limited to&orts which are in a dead head circuit, i.e. a can sealed on the knockout.

This occurlOQRH a BB 8RBARE A JGROMANFAE KAG NG THIAHHOLQEY c NCGh dRE ISR &hambers

which press the mapifQlebagaBSh AGsFRI95IT RORANSARRY BT eRE WIS LISIRA MMERRRRRRSNL there
is no dead head circuit and the springs are fairly inefficient on their own. [0005] EP 1828035 A

(CROWN PACKAGRYSS e Eyentionat f astsihay g oh Zenese @ahisea fofingniuti-ekgye die
necking station. Thadmngfenslavisesedicanventanal il IsRBMNA a8 St8§6h Sarafagput one

stage of multi-stage die necking. After completing each stage, a transter wheel removes the can from
the pocket for that $t2g@! ARMRUASTES i€ therpotiePrritak rethatagiagaendativaigiarre it may be

transferred 0 a sepaEqip BRI THERRAPLISEES RIRGRSAIEIS I 8dn THIS ARPICHIGE USSP CKets to

support cans around the periphery of a turret’but it also suggests that this support could be achieved
by suction pads. [0®®} 1 diEeAid Witeadrrrass chadatoarrerespliigtudifis anplisatiacuass and/or

compressed air leags pavitablicipleakags af alrdadheALm RS, e xampleiung the gdges of

the can and during movement of the can. As noted above with reference to EP 1308225 B

(DELAWARE C_APWAQWW&%@@@@H ﬁmy%h@/wé@rﬁdmmm $ra@d-arc of the manifold.
A LA C L R o e T
and/or compressed air leads inevitably to leakage of air {o the atmosphere,
for example around the edges of the can and during movement of the can.
As noted above with reference to EP 1308225 B (DELAWARE CAPITAL
FORMATION) seals may only be achieved over a small arc of the
manifold. Furthermore, this reference uses two pressure heads which
require two distribution systems. This duplication of hardware
consequently has substantial maintenance needs.

[0007] This invention seeks to provide a method and apparatus which overcome
the problems of the prior art and which use/waste less compressed air,
even in a situation when no cans are present.

Disclosure of Invention

[0008] According to an aspect of 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



[0007] This invention seeks to provide a method and apparatus which overcome the problems of the
prior art and which use/waste less compressed air, even in a situation when no cans are present.
Disclosure of Invention [0008] According to an aspect of the present invention, there is provided, an
apparatus for manufacturing metal containers, inclZging 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 aireillRSsCHALACIEHRS I ARE! Hhicapilaiiio & rolags maniialeanhichRadgludes

one or more fixed orifice restrictors; a seal between static and rotating machine elements; and at least

one piston, shoe affAiEWiMArIdRaIsEseants; Anfaliead @ Baisten shoshrdatigaliscvhisd the one
or more orifice restfitloks it/ A ePARLGRRIBLIVEERJEEPIFIONsARY R FIRE. (WP & AREHr more

air supplies are generally transferred to positions around the rotary manifold. Conventionally, the rotary
manifold includes d¥¥8l ®dfige sasitisierans/ aotapinginaeniebuesedis mstomanidoldensipturther 3

comprise qgabef pisensshpe e dpsimphich e sl s on isrBe R baREn e shg and the

disc. The shoe is usually "stationary” (non-rotatini as lisc I1s constrained throug
mechanical connedtienr@attareanitn!theGaaivestianadivo theheoiesin steaffoldsinatudeso scteet the

desired Compresseﬁje?\;\yeﬁéjrp%{%%H%?é‘ﬁﬂ&%géhﬁéoglfgﬂrents. The manifold may further



[0010] In an embodiment of the present invention, the or each fixed orifice restrictor is typically
positioned between a piston and the shoe. There is thus a pressure drop obtained across the orifice
restrictor, which therefore controls volumetric flow rate to the tooling. This pressure drop forces out the
piston and in turn forces the shoe against the disc, 3jiving a better and more positive seal than prior art
rotary manifolds. [0011] By careful selection of orifice restrictors around the rotary manifold, the rotary
manifold could opecatejwitle aasisgteafopiptessedhades gy disd davowhiet rieeddenimigltipletipgessure

neads. [0012] Accqrging, o, ey aspegt oLine prisenl vantion, nere s prayided s method o
manufacturing metal containers, the metho Comprising: coritrolling TransTer of comprasead dir
between machine élsmeniatiagd tiviegjaasnsiee ofdisc adsordimg e imeshtshrovginufaechimjgarocess;

characterised by: (EBigGR 8RS SREE WAL TIRAHISRLHC ABAUYIFLCATIATSRaR(As cOpaling

volumetric air flow rate with one or more fixed orifice restrictors during loading and/or uhloading a
container from a préc&sdapiadhmedesitpereamyessrst airasimelfate hewerrsfagedntoefbments
(shoe and disc) to E58RiR A seal between the shoe and disc. [0013] The method may use a single air
supply, or mare than one supply,.all being at the same pressure. [0014] The method usually comprises

transferrind 3¢ BbriNs@Rc SRRPHIRSN ntB@cPEesant rdY G Hactife WeRrShsined QdiRBd may
also include controtiRgstacusiMypreime o siRHEaeRIERMN S YRtenirdndid emgeedrisrallishaping
Figures i the Dr G058} FGUTEE R ARHOrHATR G qER AAEH SR Bl AL BTGRP i o
schematic end viewafttisés priduare ritafipun aaiéoto of éigotsting Fithite (Fésausehtrmptiordew aita typical
cehematic s vie SHRS OGNS HRBCE e S S S St
the rotary manifoldropRigureith-gpattiTas prien@touddryarspetiide.view of the rotary manifold of
Figure 5; aigh11] By careful selection of orifice restrictors around the rotary manifold, the
rotary manifold could operate with a single compressed air supply and
avoid the need for multiple pressure heads.

[0012] According to a further aspect of the present invention, there is provided a
method of manufacturing metal containers, the method comprising:
controlling transfer of compressed air between machine elements; and
timing transfer of air according to events in manufacturing process;
characterised by: tim.iﬂg 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 and disc) to create a seal between the shoe and disc.

[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;

tive view of



Figure 8 is a partial view of the rotary manifold of Figure 5, cut away to show an orifice restrictor in its
operating position. Mode(s) for Carrying Out the Invention [0016] Figure 1 is a schematic side view of
a part of a typical can making machine showing a rotating main shaft assembly 1 and a static machine
frame 5. A can body 8 with integral base, such as is used for beverage cans is shown in its position for
processing. On the left hand side of figure 1 a rotaryymanifold 10 is mounted. The rotary manifold (also
referred to as a rotary valve herein) is the means of transferring compressed air and vacuum from

static machine elemepi§ Astrsdedriares dROEIAING 513G IR I s ARt tining,he.

air/vacuum events for_the can making process. [0017] The end view of the rotary manifold 10 shown in

figure 2 shows two cONAIFEsSEPAFRERRIES 1BV ALS RARIGH SRNIPERERAS heads, usually one low’

pressure of 5 to 15 pgiigne ane Higherpassuss afi3RiS8 Bsh FhergRrAMANiipkideseives air at the
desired high or low pressure across, via g?rts,18 from the relevant compressed air supply lines. [0018]

Figure 3 is a schemaliVi&w ShaRASRGHCEIHE digvrahGrorata HRAIE AIABRIMY#WIATNe process

turret 30 to the next USingdranster sxprisedbpepkeis/tovieansiane shaW s HHRlFiIEGRFAD, with the
turrets being denote b%large circles. T%%gpentral process tu%e 30 has a first sector 31 for loading
: I

each can into the toolil¥)' '8 5EEAFEPGARY REMBFSD &V PY MdPedeiBnsa 3 il GAGIRY #E can from

the tooling. Rotation afthat central turret is shown as being clockwise. It follows therefore that adjacent
transfer turret rotation.is anti-clockwise, [0019].During the loading/u L:Qadin phases 31 and 33, air is
blown into the can 5%61'3 fevt\%a'sstgfgﬁlrﬁ?rr]t%%’e%%n%gﬁ%}[ena ni#éﬁ/\ﬁf %ﬁ?ﬁti&ﬁﬁ@‘ﬁ?%@ arrows in
figure 4. Due to high phodimti onfspersritharaidnoperatinghpgorditess time available to switch the air
supply off du%@ﬁi%g&ﬁgﬁ' 8\[&@@%&%’&(‘3'5 or away from the compressed air gallery 20

ing r srgt;ctlve y

during loading or uhloading (see arrows in right of figure 4) and at high machine
production sg@€dslthisgnesahssthaichemptisssics aiepdofvaiparisobmivpitavesdsthricgn body also

escapes to the atmqwga% é‘é'h_JJGii %%%%]q%%eﬁgﬁ ﬂrsiasrr%z%tlf;%léi c{% %;%%iéicant when there is

il
machllne
no can present. During processing of the can, the can'Is pressuris ndthere IS a seal between the

tooling and the can sbafg &irieakdeeois nviiistagral base, such as is used for beverage
~ cans is shown in its poéition for processing. On the ieft hand side of figure
1 a rotary manifold 10 is mounted. The rotary manifoid (also referred to as
a rotary valve herein) is the means of transferring compressed air and
vacuum from static machine elements across to galieries 12 of rotatingw
machine elements, and timing the air/vacuum events for the can making
process.

[0017] The end view of the rotary manifold 10 shown in figure 2 shows two
compressed air supplies 15, also known as pressure heads, usually one
‘ow’ press‘ure of 5 to 15 psi and one higher pressure of 20 to 50 psi. The
rotary 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 & schematic view showing how cans are transported through a
machine from one process turret 30 {o 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 fooling. Rotation of that
central turret is shown as being ciockwise. It follows therefore that
adjacent transfer turret rotation is anti-clockwise.

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



[0020] Figures 5 to 8 are views of the rotary manifold 110 of the invention, which is used to select
air/vacuum events required for manufacture of can bodies having an integral base. Examples of when
air/vacuum requires control are processes for "shaping" of the can body. Shaping at the open end of
the can body could include 'necking' or reduction in can body diameter which is a standard technique
to enable a smaller can end of thicker, and thereforg more costly material than that of the can body, to
be joined to the can body by a double seam. The processing forces involved in this neck formation

need to be resisted ynbigheptessydntonie essed shievd ichsisovaeddRestifaatiiensans lamwmispressure
compressed air is also ,{used Erp g@)v? t&e gan a ag( from the to?_{‘i?r}g into position for collection by a
transfer turret. [0021] ARFer “shapih iQeéﬁﬁ% U ERERAMATRE D208 R BRS8N body to
improve its strength,tﬁugfgw&lﬁbiadm&éﬁhéﬁaeMgm Mﬁ@hrnhl@ l@@f_ﬁra_j_dmrﬁgg HAdhe bas_e might
reverse. Compressecai Blnd tggv%? dtsf’ ésrtlg‘%g c}g?‘%%gﬁ?whllst hrOIQ'”ﬂ |tia§§{%%%%ﬁ%g. Vacuum is then
required to move the can-away from the tooling in 5 88%]90% 5t A ARSs fét. [0022]
Air is supplied from aw airdaldingIBdpextivgipist2& bemeenrgstard 1Riradd shoetldgn The novel
feature of the rotary - ] lon i dition of orifice restrictors 140, which are on
stationary backplate %\éﬁéﬁ m@\@gﬁér%g e@%t%%mr%%%qg&B%{n%oénﬁé%sdsﬁﬁgﬁiﬁ ‘%d’l"ghcgé% By
incorporating these d¥itises tewmiciotbetherapptivaats hasdopeel thteGitrobapbtie ai flowiscan be
controlled. In order tq,teguge 1855 0l RIESUF '%%%ﬁaﬂ‘é%@{%@%@%ﬁ%&%lEWe"re'O{"s"%'é‘ Jyunloadinga

can from a process turret, volumetric air flow rate can be metered Dy the orifice
restrictor and rotatioRaEpRIYitIgH Tt IREaeRaRING S Hotdcan, khevwamia phirees)risexh pek trergdling or

bleed-back processes {eyebREATEISANMPHATREBSRICI YA b wgUd Ol ag ayolve

excessive wastage of compressed air. [0023] In the example of figures e rotary valve 110 has
compressed BP3BbharRIS1PS attievnalidw priayuranieipddivelyhainvaniienusditto provide

controled volumetrcgisdioid| 30,4096 18Rl 808 AYRGUHB PR he RiRssyEs dgpyggross he

fixed orifice restrictor 140 gives a higher pressure in region 128 than simply air flowing at 120. Hence
there is a net gain in 1BWRIADiBIBAr2DBARAIF1aBIRI6H ShwbersairrLing eubBsceriaMst rotatable

disc 135. This force pressesdsscsee SBmighs ke PR B AYe ApB segied on the

tooling to create a dead end on the system. Air exits the manifold 110 at outlets 120 according to the

compressed air supphyFrERPeRMERRY Sna TR IRATIBE I RE REstUS OOl RRRdREY diameter

which is a standard technique to enable a smaller can end of thicker, and
therefore more costly material than that of the can body, to be joined to the
can body by a double seam. The processing forces involved in this neck
formation need to be resisted by high pressure compressed air which is
used to stiffen the can. Lower pressure com prasse'd air is also used to
move the can away from the tooling into position for collection by a

N transfer turret.

[0021] Another “shaping” technique is reforming the base or bottom of a can body
to improve its strength, such as to increase the pressure at which the
central dome in the base might reverse. Compressed air is used fo 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



[0024] In figure 6, the backplate 132 and components mounted on the backplate are "stationary" and
the disc 135 rotates about the main shaft axis. Thus not only the backplate but also the air inlet 115,
pistons 125, shoe 130 and orifice restrictors are "stationary”, i.e. they do not rotate about the axis of
the main shaft, although clearly there is movement or piston and shoe to press against the rotating
disc 135. [0025] In another embodiment of the invergion (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 IqW@hBiah FrERSKIeals 5686+ I NH e (S SHICIOES ok S%EFéQ&?}Hé‘ec!: or
example, if the single pressure head were abagut 50 psi, and the Sftem requires 30 psi, the orifice

restrictor is used to gRe B PRI TSOhILENR ipRsiaa r whlossing @ ¢As BRMIRPMARSSter outlet,

the higher the pressuigrétopoinrausft die featriste frand tedyaasivalumsl eSS bY frigims 1. An
apparatus for manufact]urin metal conéainers, in?ludin a rotary manifold for transferring air according

to events in the man YA RYHrHYeRRC (AR AGTERRLISIG tiasHmBRatRdo B8 @ Pore air
supplies; an air outlethasileharestesiesddnyibinighe masialddr arejacrsvanifeldand the rotary

manifold includes: necessary to compensate for what would otherwise involve excessive
wastage of compressed air.

[0023] In the example of figures 5 to 8 the rotary valve 110 has compressed air
supply inlets 115, at high and low pressures respectively, which are used
to provide controlied volumetric air flow 120 to the tooling, and a vacuum
supply. The pressure drop acress the fixed orifice restrictor 140 gives a
higher pressure in region 128 than simply air fiowing at 120. Hence there
is a net gain in force at piston 125 which acts on shoe 130, pressing the
shoe against rotatable disc 135. This force presses the shoe against the
disc without the need to have a can sealed on the tooling to create a dead
end on the system. Air exits the manifold 110 at outlets 120 according to -
the compressed air supply requirements and rotationai position of the
rotary vaive.

[0024] In figure 6, the backplate 132 and components mounted on the backplate

- are “stationary” and the disc 135 rotates about the main shaft axis. Thus
not only the backplate but aiso the air inlet 115, pistons 125, shoe 130 and
orifice restrictors are “stationary”, i.e. they do not rotate about the axis of
the main shaft, although clearly there is movement or piston and shoe 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
orffice 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 fiow rate.



one or more fixed orifice restrictors; a seal between static and rotating machine elements; and at least
one piston, shoe and disc in which the seal is at the interface between the shoe and disc, and the one
or more orifice restrictors is/are positioned between the piston and the shoe. 2. A method of
manufacturing metal containers, the method comprising: controlling transfer of compressed air
between machine elements; and timing transfer of air according to events in manufacturing process;
characterisgghystiming 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 fromANY?6eas3 ke Mea R eleine 4ne el certeineivdrals b@t\ﬁé’@iﬁm’dﬁﬁilﬁ@&ements
(shoe and discbot;owéﬁe%srﬁr?geahPge%%ﬁh@%s@@@r@g%%-rﬁa&%%mﬂﬂgvivsg%@w, fpglaim 2, further

comprising using a single air supply, or more than one air supply, each o chis at the same
pressure. 4. A mafhistCae@ bty claim 2 or 3, comprising transferring air from static machine

elements acr(?%ségr{!qé%tﬂ'@g %%Q@S;%F@Bﬁﬁsﬁg%;l@&tmd according to any one of claims 2 to 4,

further comprising controlling "vacuum® between machine elements.
an air outlet; and

characterised in that the manifold is a rotary manifold and the rotary manifold
includes:
one or more fixed orifice restrictors;
a seal between static and rotating machine elements: and
at Ieést one piston, shoe and disc in which the seal is at the interface between
the shoe and disc, and the one or more orifice restrictors is/are positioned
between the piston and the shoe.

2. A method of manufacturing metal containers, the method comprising:
controlling transfer. of compressed air between machine elements; and
timing transfer of air according to events in manufacturing process;
characterised by:
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 unioading a container from a process machine; and
creating a force at an interface between machine elements (shoe and disc) to
create a seal between the shoe and disc.

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

4. A method according to claim 2 or 3, comprising transferring air from static
machine elements across {o rotating machine elements.

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

“vacuum” between machine elements.



