2224965 3777 PNEUMATI C RESHAPI NG OF CONTAI NERS The present i nver2232u4265
relates to the pneumatic reshaping of containers. It has been prew I
propoged to place a 5 metal can in a nould of predeterm ned shape and
to punp |liquid under pressure into the can to cause the can t97?§pand
within the nould until it takes on theé predeterm ned shape of"the nmould. It
has al so been proposed to fill the can 10~ Twth an expl osi ve gas i nstead

of liquid and to | QNEUMATIC RESBAPINGD CHTONTEINBRS osi ve forces again
cause the can to adop € p of the npuld. Both

erermned ., Tguratl o
these nethods tend to cont am&ﬁ’ﬁ é”.'ﬁ?een%s 1“"‘*‘?%@? Eetebe® bp the can which
nust then be cl eanpdehabtie reishapimsefsesbritiimers. US Patent No. 3 224

239 di scl oses a nethod of reshapi.ng.a hollow nmetal _can in ich a can is
placed in a mould and a pist?& @ﬁﬁgéﬁﬁﬁuﬁﬁeW%P%éﬂY Prﬁgﬂﬁggd%?op%ﬁﬁeoﬁen
end of the can. Thetpilscom iin @paoatled ab predste e xad ahdpeoandgpoess
the air within the . <Al r | a gree_ su at
the can will expanga'?@ %%H‘?&Fﬁmqﬁn@eﬁ}qge%a%eyéogﬁfﬁ@ #rtg%l . Tﬁ§ %$?§ﬁggﬂ§nt
is 25 cunber sofent FoosEpand wifdd nt Hdiec aowidtumtll otketiekessenl the
engagement W th pi $rafe28¢nsHelandes, ea][b‘}‘ Hﬁf%)% Yid!l igned therewith to
' ' ur t

avoid the piston fouling the_inner ace o e can_as it _enters the
cylinder. Also for different Ifahas 2489 hegn nppered tofiilpkheecpraced

wi th one whiOh con{r@tHs ahs ekip@ oREWeC HasSiizes tuHh 4 TELRED| £7a Wb Chgnite
controls the strokg of th% EI Stsont%%t t%l soxbelad usted. All this
necessarily increalB§ PA&EVYTSS5Gf 1 € expl.oslve lorces agaln cause
W, the can to adopt the predetermined configuration of
the mould.
Both these methods tend to contaminate the
15 inner surface of the can which must then be cleaned
-before being processed further.
- US Patent No. 3 224 239 discloses a method

-of reshaping a hollow metal can in which a can is

placed in a mould and a piston and cylinder is
20 coupled to the open end of the can. The piston is
operated to enter the can and so compress the air
within the can. The air pressure builds up to a
degree such that the can will expand to conform to
. _ ~the shape of the mould. The arrangement is
1 25 cumbersome to operate since the can must be locked in
sealing engagement with piston and cylinder, and
properly aligned therewith to avoid the piston
fouling the inner surface of .the can as it enters the
cylinder. Also for different can sizes the piston
30 must be replaced with one which conforms is the new
' can size and the mechanism which controls the stroke
of the piston must also be adjusted.
All this necessarily increases the size of
the equipment and makes it difficult to operaté-én a
35 mass production basis.



t he equi pnment and . nmakes it difficult- to operate on a 35 mass production -
basi s. 3777 - 2- Furthernore, there is very little control over the air
pressure introduced into the can since it is largely deternined by the €ize
and -stroke of the piston. US.Patent No. 3 224 239 does env#iﬁ?e a5
nmodi fication in which the air pressure in the can is supple ed by the

air pressure produced by anh auxiliary pistan and by a precharge of air from

a source of pressure. Wth_thi,s arrangengnt. however . e 10 ~vol une
of air is used, necessitatﬁﬁf@h?ﬁﬂ&f {ﬁhﬁﬁf(égeyiﬁ%aﬁéﬁgganﬁﬂPtBPlenergy
- all of which i svieesttheheirn pressune irel mabeced rmtd htheocand. sThee

appar atus and net.hod faqr u i,cal 1.y reshapi,ng contajners._to be described
can be used for E‘ 19_’ frr%%ﬁgg?e&erﬂgqeef:qﬁ %ﬁ?p%%%%.a?ﬁ %550158 aged to :
i ncrease the int sheatpiwdiomve dfS Patent Mow dhe224 a2BAr dogs zenvbsalge mext.
Thi s can bg donenaueschaaRly i Whidie ARPAUA Uprdesersbed thanchy is
manuf acturing the larger size can . wth t'hinner_gauge material since
the cost of prod&ePPdementied hyaddee kR RLESFURRPEPGReeH CRNit 2], the

t hi nner the nate@b@iﬂygayﬂ§isﬂggtddaﬂﬁyngéfgcngg%étgfna§f;g§pﬁfanateriaI
It can be used to provide the contaiiner 25 with an artistic shape..
pleasing to the &PETER PLRISRPUF ol d. For exanpl e beer cans can be
shaped to conformto beer @liadseshis simidgdment yohokredebgea Yhage to those
Users mho16rink @Jfﬂﬂg:%f-air_is used, necessitating an expenditure
of a greater amount of energy - all'of.which]is lost
when the car is released from the mould. . : g}
The apparatus and method for pneumatically
reshaping containers to be described can be used for
15 a number of different purposes. S _
It can be used to increase the internal
volume of a.can from one standard size to the next.
This can be done more cheaply with.thé apparatus
described ‘than by manufacturing the larger size can
20 - with thinner gauge material since fhe cost of
producing~thiﬁner gauge material rises'significantly;
the thinner the material becomes,-particuiarly for
very thin sizes of material. =~ _ _
_ It can be used'tp'Provide the contaiiner ‘
25 with an artistic. shape pleasing to the éye or A
| pleasing to ho1d. For example beer cans can be
shaped to’éonform to beer glasses to simulate a
waisted beér-glass to those users who drink directly
from the can. | R
30 | It can be used to provide the can with
~ circular or other ribs which may also work harden the
can and so increase the can's resistance to
crushing. ' o
| - "It can also be used to emboss, for example -
35 the logo of a particular manufacturer, on the can.

]



fromthe can. 30 . ! Do 't can be used to provide the can with
circular or other ribs which’ may al so work harden the can and so increase

the cqp' s resistance to-crushing. It can also be used to enbgzzK for
exanpl® 35 the 1 ogo of a particular manufacturer, on the 3777
-3- It is an object of the present i nvent i on2to provi de an i nproved net hod

and apparatus for reshaping P@ﬁ@lmrébaééﬁ%ﬂlﬁﬁetﬁrégénﬁrfﬁﬁ@ﬁtwﬂeﬂb' on
there is 5 prOV|ded nmet hod of [e sha havi ng a

fl ange around an dPéhi tQﬂH¥99TQYﬁa c%ﬂ%r?EPﬁﬁa e %?%ps of placing
t he hol | ow menber nestisgeirg m:(mmb.niemedet er m ned internal profile,

i h ' i i d. 10 ' he hol |
rember o | cave a gap. bet ved (s LOR1 ¢ ofP (RESTTT trveRELhR P rehber
to be reshap®d, i Wrestided @ dnﬁﬁi’r%sﬁf)lleeshwmgrmduoblmsnembenthavhegsal d
gap to cause the wald]0f éi&%dﬂﬂd(&%laﬂgﬁg o% (ﬁfh&@nforn1to t he

shape 15 of the correspondlng portion_ o recovering and

conservi ng some OPQQH?HﬂHﬁgjﬁMﬁIﬁ?%ﬁﬁIQfLﬂkﬁﬁlﬁﬁeﬁh@uhpleWnMQRbﬁmlIow
menber for use in ipieESeUE FidWA @ SRIGHREES rdﬂké@wml

ol Tow monber . AcEOPIPIgE dithd THERAS |t b Her%sgetq%%?%’?% 5 o ded
appar atus f a0 reshalmong:h@ hollow aentbtsmero Haedwey = dd mngetwaeninthan
opening therein, g51id4 and the wall of the hollow member to be
' reshaped, injecting a compressible fluid under
Y pressure into the said'gap to cause the wall of the
hollow member to be reshaped to conform to the shape
15 of the corresponding portion of the mould, and
recovering and conserving some of the fluid while
still under pressure from the hollow member for use
in pressurising a subsequent hollow member, the
pressurisation of the fluid being accomplished
20 :  totally outside the hollow member.

According to the present invention there is
further provided apparatus for reshaping a hollow
container having a flange around an opening therein,
the apparatus comprising a mould defining a chamber

25 to accommodate the hollow container, clamping means
for clamping the flange of the hollow container to
the mould, a mandrel located in the chamber to
substantially fill the hollow container when clamped
to the mould, and a piston and cylinder arrangement

30 having a cylinder éoupled to supply a fluid such as
air to the chamber through the ﬁandrel and operable
to fill the gap between the mandrel and the hollow
container when clamped to the mould, with
compressible fluid under pressure, the pressure of

35 - the fluid being of sufficient magnitude to cause the



the appar at us corrprl si ng a. nbul d defining a chanber 25 to accommodat e
the hol | ow cont ai ner; clanping nmeans for clanping the flange of the hollow
contai ner to the noul d a mandrel located in the chanber to substantial |l ¢,

fill the hol | ow contai ner when clanped to the mould, and a p7V%7on and W&
cylinder arrangenent 30 havi ng a cyl ignder coupled to supply a fluid such
as air to the chamber through the nandrel and operable to fill the g

ap
bet ween t he mandrRPLllem FIREHNEHF @ oHERARE 1 GFR nC QR ERPRLEY ov i He Frbﬁl d,
Wi th conpressi bl %ddlmdsmrpmmtarm dFEides Sk En@f aBPanged Neof | Ui d
bei ng of sufficient e to cause the ég?? 4 llom%con at er to
expand into conf o‘?‘?ﬁ“ﬁq{m L 4O Y, S S oo% St Bht 1h8efth
arranged to recoumdanq)mmare/efmnet}oé hdfeldvhm@hmmer sfmi'lusmdtn '
pressure fromth ollo ising a
subsequent 5gol I m%’lhco%"’f%tgisneré6g Wﬁtm&f acmg%%i?r;#és for reshaping
containers will now be descri bed, by way of exanple with reference to the
acconpanyi ng di agrammatic dramnngs in which: 5 - SR Figures | A and
1B are front elevations of a.first exanple of a can respectlvely bef ore and

after reshaping; Figures 2A and 2B are front eI evat| ons of a second exarrpl e
of "a can, respectl veI y bef ore and ;



10 after reshaping; Figures 3A and 3B-are front elevations of a third
exanpl e of a can, respectively before and after reshaping; Figure 4 is a
fro el evation of a further 15 exanpl e of a can after reshaping;
Figure' 5 is a plan view of an-automated can reshapi ng system3FHure 6 is a
fragmentary perspective view of one can geshaping apparatus of the system
20 - Figure 7 is a perspective view of the apparatus of Figure
6 in nore detail; Figure 8 oA mathpdeandt appecatusd forstreahsgpitig appar at us-
of Figures 6 and 7, ' S y t and
apparatus descri be%loﬁggjéﬁ%g ?{g??ia?égbggi gg?:@'&?’\%o&p.ﬁj;? t%%égaanigle’
conprising a cylingitearefengnger tPohhepagcomppnmting d iggrammptdieci rcl ed at
the open end by a §}+ap98gsaff fhélchhich will eventually be secured to the
fl ange of the body portion. ree 30 %iece netal cans can al so be used’

Th
after closur® at the other ehé8Ryesindbfnapdl '@ 2nfk ITand slevatdansng a

coated internal ly pf+étaesamplehall & baaquespred sl mforevddd after
stretchabl e paint so ﬁgat t he | acquer and paint are 35 not damaged by

t he reshapi ng proct88"8PIN8¥77 6 Figures | A, 2A and. 3A show three
different cans prior to reshRpgupeangAFagdr @8 B¥e FB oarid 3R vatdwrnsheoBare

three cans after rgshaphngxBypl B°oFPLNREnA"Y ARRAAVEL LTINS Grdd®

i nventi on.
. 10 after reshaping;

Figures 3A and 3B are front elevations of a
. third example of a can, respectively before and after
- reshaping; ' ' |
.Pigure 4 is a front elevation of a further
15 example of a can after reshaping;
| Figure 5 is a plan view of an automated can
reshaping system;
Pigure 6 is a fragmeantary perspective view
of one can reshaping apparatus of the system;
20 ' Figure 7 is a perspective view of the
apparatus of Figure 6 in more detail;
Figure 8 of the pneumatic control system of
the apparatus of Figures 6 and 7.
The containers to be reshaped by the method
N\ 25 and apparatus described hereinafter, are basically
' two piece metal cans comprising a cylindrical body
portion open only at one end and encircled at the
open end by a flahge, and 1id which will eventually
be secured to the flange of the body portion. Three
30 piece metal cans can also be used after closure at
the other end by another 1lid.

The cans are preferably coated internally
with a stretchable lacquer and externally with
stretchable paint so that the lacquer and paint are

35 not damaged by the reshaping process.



5 Figure 4 shows anot her fancy shape of can which can be
achieved with the apparatus and nethod enbodyi ng the invention.. The ;
apparatus shown in Figure 5 conprises a rotary turntable 2 on mhlch ar e’
mount ed, for exanple, 10 eight circunferentially spaced3$m7reshap|ﬁg
stations 4. As the turntable 2 rotates gach station 4 passes a can

di spensing station 6 (which may be a st arwheel feed arrangenent) where it
receives a can, open at onéthMresA&A;héAtandt5hlshwaﬂhneun&aﬂﬂerenhie

the 15 can |s 0GEess t atiqn ge .
station 8 at whic % ﬁflfﬁeyga{r‘\élsfslg %h%}rla glg%fﬁ%? laf’te@t nzdc:i%hapl ng
-station travels[ﬁhnwtthﬁcsamdlthﬁslngnStafwem 8aahapmn£\hytﬂh9next can
for processing. . 1S identical

h
and so only one v%\%ﬁ %d adnescar"?%ara e?ﬁg?dggﬁ%al%h%gom in Figure 6 the
station CO%DFISES a base. 10FE&®b%r4|%@°Eﬁ apethedi fgnay ghanen off gt 12

Pivotally supportagk o0 dd lpéVQéhP@ﬁéd 1\3125 the &b‘iza&-éﬁdss'farma'deﬂfo&‘anger
arns 1 4A and 14B and, a. second ﬁglr of hanger arns 16A and 16B. The two

pairs of hanger £HROEWING [EGntYSALI8B:respectively support a pair of
nmoul d halves 18 and 20 for ‘Bhel @appabeths! skowapen Ry gurck fs)compxeﬂs'esrw

o T eant orent 1 al 1 SAORITHGTISTAE o aparbuch B, BB, 4, Farthh o na
surface whilch ar eigtglageir dymfespetialky oapacefl cha meshegigg srafsl @ts
14A and 14B. Th%.mmﬂsjfﬁgft&ﬁntébiguﬁ Pb¥8¥@5lﬁach:§4£§1on 4 passes
a can dispensing station 6 (whlch may be a starwheel
feed arrangement) where 1t recelves a can, open at
one end. As the turntable 2 continues to rotate, the
15 can is processed until tne statlon 4 reaches a
discharge station 8 at which p01n+ the can is
discharged. Thereafter the_reshaplngsstatlon travels
past the'canfdispensing-station 6 to receive the next
can for processing. _ g o
20-_ ' ‘Each can reshaping statlon 2 is identical
and so only one will be described hereinafter.
:_As.sh0wn in Fignre-ﬁ_the station comprises
a base 10 supporting an_upStanding_pivot pin or
N post 12. Pivotally supported on the pi#ot post 12 . h
25 are a. flrst pair of hanger arms. 14A and 148 and a: N
second pair of hanger arms 16A and 163.--- |
The two pairs. of hanger arms 144, 14B and
16A,16B respeculvely support -a pair of mould
halves 18 and 20 for a clam-shell like opening and
'30 ~ closing operatlon. P
| The mould half 18 is sem1 eylindrical in
shape and has two 01rcum?erent1ally extending ax1ally
spaced ribs 22A and 22B on.1ts_etternal surface which
are engaged by respective ones?of-the;twodhanger”arms
35  14A and 14B. The mould half 18 is thus pivotally



: supported on the plvot pin 12 by the hanger arms 14A and 14B. The nuold
hal f 18 has two senmi-circular radially inwardly directed flanges 24A and24B
at ogw93|te axial ends (simlar flanges can be better 5 seen on the

ot her~muld half 20). The inner face of nould half 18 has a- g% epped

profile to receive a correspondi ng hal f 26A of a nould |iner This can
be better seen fromthe other half 26B of the nould Iiner received in the

other nould hal f 2@y yﬁeﬂomatf&x khe pivdd YPiy £Xtgp epfai-ﬁs gyl d
half 18 renpte from radlall outmar ﬁ ected rib

vot pin
28. The noul d hal f 82g il Rt |m£r]1<’cc¥}?§t# U8 i ke 1 Ve Rembuf T FaLRr 18 and
the two rmould 15 radh@lmge 1118:a§*ﬂy2(111m'ﬂ1£&@l/ é90Rheindy4B hgtr

respective hanger arns t.o form I|n | cal noul e uld
liner has an inter QRPOF? |I%§\ﬁi %W%Eb%#ﬁéﬁgﬁﬂg fi@?$ﬁ§Lﬁ?? \i g%hﬁ%ﬁ of

t he cansdaftsrhrezhapnn@n 2he other mould hal £ aak) ng T&emknﬁ@risa@évof?lly
supported at the e ns of a
pi vot pin 32. The #"%8‘2 &%%qf)cg ?frén a%%eﬂ%?ail I&‘%ﬁ’f%% %gcé? ge whi ch
extends parall el tcolnarebmln\damg)lmél.ﬂmﬁaéncbﬂa\mmhld:olr.i.néanaé.toThiSoaaﬂS
for the radial sw At ) &S anger
arns 14A, 14B and 1%% %% tt%?e%re{%rotflr? Hﬁ%rldnﬁg{l% e t\/\%r?r%u},\gfpﬁ?é m%lgnd 20
together. the two A&#€Xl Irfc@l}t"\ﬁ@r diny fé'&& aHdiey Bowkd Jdrabh 2Ge nAloeg hhe

brought 30 10 int ax3iadeyb¥xtied iehlelde X tHed méuldlqlépﬁkmgr@dl@eé 30 is
now pi voted toward bs 28, the rii s wll en e the slot_ 34 and so

the ri
the two moul d hal vEZOR Iher PLNSHk @I I HEt 2 HGERL1heORFYRI AT 1 5 of the
slot 34 or the surfaceeteld trfi®d 28as which they 35  engage or both, are

'préférably slightly tapered %%e mould half 20 is of similar
' constfuction to the mould half 18 and the two mould

15 halves 18 and 20 can be moved together by their
respective hanger arms to form a generally
cylindrical mould. The mould liner has an internal
profile which corresponds to the ultimate shape of
the cans after reshaping.

20 - A locking block 30 is pivotally supported
at the distant ends of the hanger arms 16A and 16B by
means of a pivot pin 32. The locking block'34 has an
axially extending slot 34 which extends parallel to
both pivot pins 30 and 32 with compliance to allow

N 25 for the radial swing of the arms. ' :

In operation when the two pairs of hanger
arms 14A,14B and 16A,16B are pivoted to bring the two
mould halfs 18 and 20 together, the two radially
outwardly extending ribs 28 on the halves are brought

30 into side-by-side contact so that if the locking
block 30 is now pivoted towards the ribs 28, the ribs
will engage the slot 34 and so the two mould halves
will be locked together. Either tae side walls of
the slot 34 or the surfaces of the ribs which they

35 engage or both, are preferably slightly tapered to



3777 ensure that the two ribs 28 are progressively | ocked nore tightly
together during the final -stages of novement of the |ocking block 30 onto
the ribs 28. Wien the two hal ves of the nould are | ocked 5 t oget her:~
there is a channel defined between the two pairs of the hanger arms 14A\f4B
and 16A, 16B and the two noul d hal ves 18 and 20 at a | ocati oF74dj acent the
pivot pin 12 to acconpdate the shaft of & |oading shuttle to be described
in nore detail hereinafter. 10 The movenent of the hanger
arms and the [ ockinapng ﬁ(a# sthorEvel T tbs b§Baazanpregrasisdmelyotl ostikadn)

coupl ed to the tlﬂaﬁeabéie%myet&gééﬁ@}seu}bag %H@ PANBTERL oRfedl Ibg Vari ous

conponents i s co- ed:‘according. to the angul ar position_of the 15
station 4 on the BAKeReME 0T ﬁ%r%oqk%%mkl?ﬁk P85 REFOn G bt Fiiben 28 -

Inclt)(rjporgtl Rg the can Ioadlmgebnhft}]élewéfxti?ioasl Be @h@eh?hlqasnwuodﬁ& th.
nmou ach can ceiv e s e verted e. W
The open 28 " ARELRIGT RS b dh b ismnet odedland’ Bethmen 35 M |
shuttl e conpri sepsihadt #e Vindege F sarpst aadi mgBf and tl6d ,d&Be ah@ ahk Whi ch
is slidable thro t:h e T e 4 § | IS state
and supports at é.l{ﬁﬂ)l rﬁ&}lﬁ} f‘peﬁ océ;t?%%agé &t 5‘ %%ﬁ%‘rﬁlﬁlo aﬁé?é’e?‘upg 19 42
havi ng an annul arplnenlewnmmzhttb asedgotatei theaSha£¢ pn?ng doaddwigng its -
upper surface profyjathd gﬁf%é e@&@&dlwatbﬁ EB?Qgﬁe%raltlhﬁeQ'B‘i'na?%rOf the

can which it will eventu d{ recei ve. he upper end of
‘the shaft 180 carrier a hea WWN%%@%Ep%%rPEeahBPEGEI&Fm§I@§Gr§hﬁ ange 48.

locking block is controlled by a cam mechanism (not
shown) coupled to the turntable drive system so that o
the movement of the various components is co-
ordlnated accordlng to the angular pos1tlon of the
15 station 4 on the turntable.
- Pigure 7 shows +he reshaplng statlon 4
1ncorporat1ng the can loadlng shuttle for loading a
metal can ‘into the mould. 'Fach cdn is recelved by
the shuttle in an inverted state, i.e. with the open
20 end at the bottom and the closed end at the top.
| ' :_The'shuttle“comprises a shaft 40 which is
upstanding from the base 10 and which is slidable
tirough the base 10. The shaft 40 ispshOWn in its
raised state and supports at an intermediate location
25 an annular ‘base support 42 hav1ng an annular recess :
which loosely carrles a base r1ng 44 having its upper
surface’ prOflled to co“respond to the flange at the
open end: of the can which it w1ll eventually
recelve..::
30 - The upper end of the shaft 40 ca*rler a
| head 46 whlch supports a- c1rcular closure flange 48.
On the under31de of the closure flange 48 lies an
insert 50 shaped to conform to the closed end of - the
can. : L

35 - _-’Suppofted on the basee103isla cylindrical



O the under si de of the closure flange 48 Iles an insert 50 shaped to
conformto the closed end of-the can. 35 - Supported on the
base -{0 is a cylindrical 3777 9 mandrel 52 which is arranged to lie in
the m-<dl e of the chanber defined by the two noul d hal ves 18 a#@720 when
closed. Encircling the mandrel 52 and he?d above the base 10 by a spring
(not shown) is a 5 hydrauli.c clanp 54. The. mandrel 52 has a central
channel , suppli ed pandredubee Wil oy dss anrangad stowhi é whnctheonidadleands

with opening 56 i nehbs chuhbRGe adfliRRENA! i YRS £6618°AAR0EE018" BhioPO!

| ies opposite the can dispensing_station 6, Is_1n
rai sed state (as sKBf#@ PﬁoﬁﬁéureEﬁﬁkﬁﬁiﬁﬂﬁaﬁhﬁ)?ﬁ#@rﬂhl5gsaﬁé Be4d 20 are

open wi de. A can Iﬁbbb@nt%sws%edd ﬁéﬁgsﬁbﬁh)oﬂsl gto the gap

bet ween the Lnsert 5 t he _base n 44 mnth t e of th
bt Ut Pt Bl vt SE ARG S R EHRI L PRt AR AL

shaft 40 is then Iowahﬁéldowmamﬂdyuyo «lsourddicof apréssueen(hbe shewnt) 50
and base ring 44 ang.thereafter. can into e, spage between the
Toul d hal ves 16 andragh pRAmE: SBE o i¥h, SHaINE op o RESEE, BRLPEEE.

smal | clearance. The base sdmpopersdioremhexi [fheoneshapingsstatiiohes

hydraulic clanp. Afsbli gpBaisiise he 0P il 146 8000 18 10B v €

pi vot ed about the S o br ves togefher mheregpon
t he | ocki ng!®@5 sbuséik e3d si grqoufm@t daiseq (ﬁ:t@'ftme(%wosnawnesnt Bysuner 7

this operation thegggl 4B @ucCAMAYHMIVes 18 and 20 are open wide.

A can is then dispensed from the dispensing
station into the gap between the insert 50 and the
base ring 44 with the flange of the can mating with

15 the corresponding surface of the base ring 44. The
shaft 40 is then lowered down wardly to clamp the can

A

between the"insert 50 and base ring 44 and thereafter
draws the can into the space between the mould halves
18 and 20. The can passes over the mandrel 52 wit a

20 small clearance. The base support 42 eventually
comes to rest on.the_hydraulic clamp.

At this point the hanger arms 14A,14B and
16A,16B are pivoted about the shaft 12 to bring the
two mould halves together whereupon the locking

\,/ '25' block 30 is pivoted to lock the two halves together.

' In this operation the column of components
comprising the hydraulic clamp, the base support 42,
the base ring 44, the can, the insert 50 and the
closure flange are all locked inside the mould

30 between the two radially inwardly directed end
flanges 24A and 24B. This provides a safety
containment zone for the processes which follow.

The hydraulic clamp 54 is them operated (by
means not shown) to expand axially. This pushes the

35 base ring 44 upwardly to clamp the flange of the can



conprising the hydraulic clanp, the base support 42, the base ring 44, the
‘can, the insert 50 and the closure flange are all |ocked inside the nould
30 between the two radially inwardly directed end flanges 24A and 24B.
This provides, a safety contai nnent zone for the processes:?yfylfoIIOMLmahe
hydraulic clanp 54 is them operated (q% means not shown) td expand axially.
This pushes the 35 base ring 44 upwardly to clanp the flange of the
can 3777.°10 [ 154+ 3 C4 ; ; - P4 ek irk 8d AP Yar+A kT o 1 Joul d
TTner 26 a1 R B D Ly T A e o e base 10
agai nst the bi adiQALd HELRGK cAbeni b8 ShP| AGBER P CONGIAMRER ANERBRARI |y 5
-inwardly directeds fhdrae PdParder choopasbe! bl apas ngft Wi GAkd ot ighé! y and
securely held to, resist any -defor,mat.i.ﬁn-_ ,Ee_,caus__e ‘th rig%f 44 ]E;Ifoats

| oosel y-on the bHEPLEIRLIE BT IR URkLy, LE engrees bt Y the can
with respéct to inardly diréetéd dflange 194B whelrenpong ths rflEregsuse i s

now Suppl e 0 40 JEROISl e Bl P LB MR PRI S Y Ay L
air. This forcebefdmnatal ds. of BéSause the rangt 44c<fﬂ.fomrtm tloddelyprati | e of
oo oo oo, SR PES LRLDIeRSLBE GG fA it 0
shuttle shaft 2% stlp® can whthetespeott har bhet ROUd4n imsant HUTAREd.  As
soon as the reshgghﬂgﬁﬁégILOn.reaches the dischafge'_-3 :
' -Air'pressure.is'ndw“sﬁpplied_to the mandrel
52 which exits through the holes 56 to fill the o
narrow cylindrical space between -mandrel 52 and the
can with-higﬁ pressure air. This forces the walls of "
15 the can tq'conform"to the-profilé of the mold
~ insert 26. - ’ ' : '
“Pressure is partially released inside the
"~ ean; the locking block 30'is-opened, the two mould
halves aréfm0ved apart, and the shuttle shaft 20 is
20 - raised to withdraw the can from the mould. As soon
as the-rééhaping station reabheé'the-discharge
station 8 the can is presénted to the discharge
station 8 and the can discharged;_VWhen the apparatus
reaches the dispensing;Statioﬁ the-procéss is
25 repeated. | R
L ' The pneumatic system for supplyihg air
under pressure to the mandrel 52 is shown in |
Figﬁre 8. ' _ _
A cylinder 60'has'a“piston 62 operated by a
30 rotary cam 64 which is coupled to the drivessystem'of
'the*turntéblé.by means (not shown). At or before the
start of the forward stroke of the piston 62, the
chamber of the e¢ylinder 60 is precharged with air
from a line 66 connected to a source 68 of -
35 substantially constant pressure.  The line 66 has a



station 8 the can is presented to the'drscharge station 8 and the can
discharged When the apparatus reaches. the dispensing station the process

is 25; repeated. The pneumatic systen1for suppl ying air under pressure
to thefmandrel 52 is shown in Figure 8. A cylinder 60 has a pi 62
operated by a 30 rotary cam 64 which %s coupled to the dri've syst em of

the turntabl e by means (not shown). At or before the start of the forward

stroke of the pistfydz §hﬁ‘aw@rﬁ3@rs0ftﬁ£€ &%I edﬁr oﬁqy4 &Mvﬁqf?ﬁroﬁféj with
air froma line 66 connected to a source 68 subst

constant pressure. dimRCHioR BAPKEE from Bh??SQYErGﬁes\ﬁa %é‘lil\?e %“é’@rﬂ%
aiT can only I |ow4He Qe ThdSEt6O) @MﬁéYpf'éQEhE'Ber%Qlire@ev&‘ivteO Tharhich
chanber of the cylinder 60 and a. ééﬁssurg relie vaI e 72 which only

allows the flow of Y febT ELQ¥ OF 21r § cPTESHFs a first
predet erm ned val Vaii(ﬁﬁe'rélﬂcé)aéj:ceé'dtl@ auf prstl pmedé&efrmﬁnetdherﬂmﬂsayf eeds
the opening 56 int nan rel. The line 76 contains a one way valve 77 and
a pressure relief a0 10 which allows the flow of air as soon as
the pressure differ ence excedbise aowtpwhdl pned@6efriome dhealchanbeay fx2dsmr ) .

RS LTS (o 8, S B YVHE, HEnEReLs, CBETIE Y Romidie
cylinder 60. In oped RRr&WaneT2lve Tanané gepuesppre relief valve 74
10 which allows the flow of air as soon as the pressure
- difference exceeds aﬂsecond predetermined value (say
- 25 bar). A bypass line 78 containing a one way
valve 80 is connected across the valve 74 to allow
air to flow only from the opening 56 back to the
15 cylinder 60.

In operation when the can is securely
clamped in the mold and is ready for reshaping, the
cam 64 operates the piston 62 to perform its forward
stroke very rapidly. . As soon as the pressure in the

20 cylinder exceeds the second predetermined value, the
valve 74 will crack to release air to the mandrel.
The air pressure continues to build up until the
piston completes its forward stroke. At this time
the can will have been subjected to substantially
-/ 25 uniform pressure of say 30 to 60 bar to cause it to
take up the shape of the mould insert 26. The air
will have been compressed substantially adiabatically
and this will add to the level of air pressure
produced. ' _

30 . At the end of the forward stroke, the
piston 62 will immediately start its return stroke
and withdraw some of the air under very high pressure
from the can through the one way valve 80. As the
size of the chamber in the cyliader 60 increasee,

35 " then pressure will drop until just before the end of



clanped in the nold and is ready for reshaping, the cam 64 operates the
piston 62 to performits forward stroke very rapidly. As soon as the _
pressure in the 20 cylinder exceeds the second predeternined val ue, g}he
_valve 74 will crack to release air to the nandrel. The auni? sure

continues to build up until the plstqg conpletes its forward stroke. At

this time the can will have been subjécted to substantlally 25 uni form
pressure of say 0 t t a Q&& of t he noul d
insert 26. The aft- éﬁﬁaﬁgsgh%e%ﬁg%%&r%egég ESE%% antla Iy | abatically

and this will a@ﬂﬂdﬁt&ﬂﬂi@@@lvaiuabr Bhesveadyepiladwidd. camek open to
At the end of t@:&ﬂ\f@f&é&ﬁ&i‘ge &beam%ew%h\@ Iéouﬂeaecbsataeiay art its

return stroke and w t hdraw sone- of air under very high pressure from
the can through’%%kwaﬁpv%@lka}m%e@DatQAYtﬁé°§ﬁ2e of the chanber in the

cylinder &0 increases, 35 gt tﬁh@npaiﬁﬁsﬂhé W@d wimmohaneﬂhaugﬁedmﬁore t he
end of 3777 12 the s _W%}thg pressure fg ‘bel ow t he first

predet er mi ned vaitfe. ROV 20RFPREd PR e P& TE&RAYe ld’re%rge of
air fromthe souidxnéB Werk ihvefatsed88cwibledi.nmedi atel y cl ose.

At this point the can | | t I d dth
can rem)\F/)ed in the nan\rl1mer %gr"é}ggaﬁg 588(5%??-%%? dﬁht\g vﬁllbéi"ngﬁgepn)greglnat ede
that with the prmeunaticysyshededescpétiedosoms: athdhenanprawm iro -

reshapi ng ¢ he CHdia g ENEdoal 183kohbetdoaPBd AMAT 1P il yised again

for the next can
' topped up and used agaln for. the ‘next can to be

reshaped. ' e ' .- = _ \_)
In a modification_timed ON/OFF valves 73
“and 75 are respeetively insertedfinto lines 66
15 and 78. -

These valves 73 and 75" are coupled to the
plston 62 so that the va‘ve 73 is turned OFF and the
valve 75 turned ON. just vefore the piston 62 reaches
the'end of its return stroke,:and the valve T3 is

20 turned OFF and the valve 75 turned ON just after the
piston 62 starts its forward stroke.
- This arrangement ensures that the maximum
amount of air is withdrawn from the can before the
_ .cyllnder receives its precharge of air from the
25 . source 68. . Co IR . \u’
"The_hydraulicjsystem for-operating the '
hydraulic_elamp may be a simple cam driven pneumatic
to hydraulic convereion_piston_and cylinder
arrangement driven by the-turhtable’drive system.
30 . . With the pneumaticyarfeugemeut described
the size of the pistOnicen-be kept small (much
smaller'thah the diameter ef'the can) and this
reduces the force needed to move the piston.
Thls together with the mandrel 1ocated
35. inside the can reduces tne.total_volume of air which



.

reshaped. In a nodification timed OV CFF. val ves 73 and 75 are respectively
inserted into |lines 66 15 and 78. These valves 73 and 75 are coupled to
the piston 62 so that the valve 73 is turned OFF and the valve 75 turned ON
just before the piston 62 reaches the end of its return stroke, and the
valve 73 is 20 turned OFF and the valve 75 turned ON just 3§7er the
piston 62 starts its forward stroke. Tht13 arrangenent ensures that the
maxi mum anmount of air is withdrawn fromthe can before the cyl.inder

recei ves its prechdt¢fdsitaibe reomprersed and thuscenedlesha isignidliicant
system for operati ngaviveg Wl HdELE! &e 18Y PRoAaRbTRLEUE YT leh
preumatic to hydraulic conversion piston and c Fln r arrangenent driven by
the turntable drive ¥Rng,coffts t0 be achievefsh the pneumatic arrangenment

described the size of the pi stmé:am@e%if@ﬁaﬂrel hridHgBnef®l Lekst B3R biae
e

di anet er of e ca and this r ces the:force needed to nove the piston.
Thi's toget heyqvw t hr}grhee mc#%tl' f RE °°n§ﬁépﬁé ikeWddd PEduces the

total volune of airapprediatedAhatl o tieersgioePestonPassaedrapent Bug be
enabl es a signifi Cewstenf]ai‘ﬂé}%i overall size of the apparatus and the
runni ng costs to be achi‘eved. iIle the pneumati c arrangenent uses air as 5
the gas for filling the contadimeé nadificabiompbheclatkdnghmeaasheorgases

such as nitrogen candiing the mould halves together may comprise a pair

10 of parallel ribs on said locking blockslengaging
| _ - corresponding ones of a pair of slots in the external
—/ surface of said mould halves.

With seamed cans where the seams result in
a local thickening of the flange it may be necessary
15 to provide the base ring and/or the mould liner with
an indentation to accommodate this local thickening.
In this event it will be necessary to provide means
for ensuring the correct orientation of the can prior
to being gripped by the shuttle mechanism.



.used instead.- In a rmdlflcatlon t he Mmmmﬂunm”m | ocki ng the noul d '
hal ves together may-conprise a pair | ribs on said-|ocking
bl ocks engagi ng correspondi ng ones of *a pair df $lots in the external .
surface of said nould halves. Wth se%ned cans where the sednd resul't |n\£

| ocal thickening of the flange it may I*e necessary 15 . to-provide the
base ring and/orQiE&MEEU|d liner with an indentation to accomodate this:
I ocal thickening is event it will be necessary to provi de means for

ensuring the cornect ofi entamiedhodf offheeshnpinigorn holdewnqegibiepped by t he

shuttle mechani sg v1nghgh€1an?e ar%hndfﬁn oggﬁ2n§h§h¥§ein the qgﬁﬁJEHhOd

of reshaping a ho avl Ng a aro hérein the
met hod conpri si ngompd isiags the §¢§@ﬁngftDéaﬁéngoﬁhﬁeh@éﬂoﬂ memh@m de a

moul d of predet ermisnad LNk@LAdl oRr 9§~bheme9&n§ﬁaangnbca?nfahag%faqet he nould,
inserting a“solid_intq the ho IIOM/nenber to | eave a ga tween the solid

and the wal |l of Fﬁ@m@émgoﬁ RE§B§P5FotSetPSSH8BéGr PﬁF@@t#H§ & &ddessibl e
fl*ui d under 10 mmroe%mr 8ol hBRbLS2I dogaaab@ gage® beeweah +ofe the

o b 0SB Bl a9 THOphaSof BB i oL Frronding,
still under preS$ashapedn1uhgebmhhgwanenmpreésnbmseflﬁld undepressur|5|ng a
SemomalPoh o FRERS 185, RRSHMEACBAEORbablS thid 4 B2 e
hollow member to be reshaped'to.conform'to the shape
of the corresponding pdrtion of the mould, and
recovering7§nd conServing some of the fluid while G
still under pressure from the hollow member for use
15 in'pressufising_a subsequent hollow membér, the - -
pressurisétion of the fluid being accomplished
totally" outside the hollow member.. .
2. Apparatus for reshaping a hollow container
having a flange around an opening therein, the
20 apparatus comprlslng a mould defining a chamber to
accommodate the hollow container, clamping means for
clamping theiflange of the hollow container to the
mould, & mandrel located in the chamber to
substantially fili_the hollow container when clamped
25 to the mould; and a piston and cylinder arrangement .
having a cylinder coupled to supply a fluid such as o’/
air to the.chamber through the mandrel and operable '
to fill the gap between the mandrel and the hollow
container When clamped to the mould, with
30 compress1ble fluid under pressure, the pressure of
the fluid being of sufficient magnitude to cause the
hollow container to expand into conformity with the
mould, said piston and cylinder being arranged to
recover and conserve some of the fluid while still
35 under pressure from the hollow container for use in



12. Apparatus for reshaping a hol‘_-lt "uﬁn gng a flange around
an opening therein, the 20 “appar at us mm m,d:defi ning a _
chanbgy to acconmodate the holl ow contai nér, “clanpl ng means Fpr7 cl anpi ng
the fllange of the hollow container tojghe nmould, a nmandrel located in the
chanber to substantially fill the hollow container when cl anped 25 to

t he mou: d, a][lfl f’id@ir%bﬁﬁlrdﬁd_r@ﬂéi @dlﬁl’seqrﬁ:.reﬁlggelwﬁtom@dﬁ‘%i&l@wdi nfler goupl ed
to supply a fluid_such as ai,r _to the chanber. through t.he ndr-el ; an
operable to fill the gap befREBTHHE ASHEF S F< %@aﬂ-& |53@%°&ﬁda’i%r when
cl anped to the muednswifolr 3@sulatimgy dhsi lolyd ihideird fomoderthe edsmbsr t he
pressure of the fl:d Beihd ole it LErBite TR L qitRA, tdhe hol | ow
cont ai ner .to expand into conformty wth thé nould, said piston and

cyl i nder bei bg ar pardederainedoamouaid ofondar p&essns cohashdedmi d whil e
still 35 .under pressure fromthe hollow container for use in 3777
pressurising a subsequent hol |l ow container. 3. Appar at us accordi ng
to*daim2 including neans for insulating the cylinder fromthe chanber
during the return stroke of the piston when a 5 pr edet er mi ned anmount of
air» pressure has been 3777 16 recovered fromthe chanber and neans for
suppl ementing the pressure of the air in the cylinder before the forward
stroke of the piston. :



4 ~ Apparatus according to CCaim2 or to Jaimb5 3 wherein the

-moul d conprises two conplenmentary matin gich, when mating,
defi'ne said chanber having a predeterm ﬁ“mmmmuﬂﬂL{mn at opposite axiah
ends, neans nounting the nould parts for *pi votlal "rovenant tgﬁﬁﬁﬂs or ama?ﬁ
from one anot her 10 ~about a pivot, xi § extendi ng parall to but spaced
fromthe predeterm.ned-axis to-close-and open the chanbér, the nounting
nmeans i ncl udi ng 1 .QUG B ¥ S0 Okné O fﬁge;hﬁnawaeggglqogarts together on a
side of the predetermned axis renote fromthe pivotal axis, 15 and -
wherein the cl amfuRplanaitiggptheRressareand §bgoad ralinatihe gyddader
contai ner constr 3dHdie MRAISE SFwardesh # Sk@eorMBhies@agdony. two nmould parts
when | ocked together, to cl.ose opposite axial ends_of .the chanber whereby
to enable a said4containerﬁgfﬁﬁé$§? 5¢°%Eéﬁ?§l§9i Plore®Ti P& H1pim
chanber. 55 3 whereyiat @?mm n@qmpr_ﬁse'sn}trowaewwmaiﬂtnyounti ng
means conprises twq .pairs af. hanger ar pivptal ly.supported on a .common

pi vot post and s ort& ﬁ'bourcie p%% %e"%ﬂcgg’o‘f’ &4 Hg‘ttﬂtﬂ%[;o&le%dl&ﬁ tssa,lcd(ZDS

each said noul d pdambeavihgyiarg exteredéterbinbdr egndseandndipen @etral lel to
said axis and | 0Gahed O B L LIRS *HesfB0MEURR 1A Erll 11RO Har Al
wherein said | ockKiig nmeans conprises’ a [ocking bl'ock pivotally supported at
the distal end offah@iptalbimavenersh towapdager awey £&ompions #nafdhwhent -

about an ayi s parAdd] & pisas ﬁﬁé’eéﬁféﬁzd‘?ﬁﬁaéb&éliéild-t'oo%ﬁ‘Qh;d%id&i(
p

havi ng an axi ally, ending sl ot for::epngaging,t t said ribs when -the noul d
parts mate to préVEW%ﬁ%ﬁaﬁﬁﬁﬂ?ﬁ?ﬁﬂ%é&?r 8 gﬁiﬁ@?$§5and open the
o

Appar at us accor digianberq ale moWet Bhg méens including locking means
for lockiﬁg the_fwo mould parts tbgether on a side of
the predétérmihed axis remote from the pivotal axis, |

15 and wherein the clamping means comprises first and
second aXially.spaced containér constraining means
arrangedfﬁo'be impriéoned by two'mould parts when
locked together, to close opposite axial ends of the
chamber whereby tc'enable a said container to be

20 securely.impriSOned in said chamber.

5. ' Apparatus according to Claim 4 wherein said -
mounting means comprises two pairs of hanger arms -
pivotally'Supportéd on a common pivot post and
supporting respective ones of said two mould parts,

25 ) each saidimoﬁld part havihg an external rib thereon - o/
extending parallel to said axis and located on a side |
thereof fémote'to said pivot post and wherein said
locking méans comprises a lockihg block pivdtally

. supported at the'distal end of one pair of said

30 'hanger arms for pivotal movement about an axis
parallel'to.said predetermined axis, said locking
block having an axially ending $10t for engaging the -
two said ribs when the mould parts mate to prevent
the mould parts from opening. | N

35 6. K Apparatus according to Claim 5 wherein the.



3777 17 engagi ng surfaces of one of sai: dU!ﬁm mun”]m said slot are
tapered so as to urge the nould parts cl ﬁ“ﬂthe sl ot
progrgssively engages the ribs. 7. . Apparatds éccbrdlngB%?%CJainB 4

to 6 5 wherei n each said constrai nlg means are generally c like and
wherein said chamber has radially inwardl’y di rected flanges at opp05|te end

portions having an internal di. ter IIer han ext ernal net er %
constrai ni ng neans \Rﬁ@lgél?ﬁ tsblr?rané\ﬁsdé’ 141€ ° oﬁ&ﬁ'%n‘?%g"%&%%ﬁ #ldhe
cpagber on4t he gonsu.roatl Arieg ﬂds;ﬂ;emd &o as to u%gmrl&tmsnmnb@rphngstmmqrone
o] ai s to erei.n sai | nstraini
substantlally mat e gﬁﬁhﬁﬁéaéhﬁﬁﬁb§¥§%:ﬂ§°gr34§§§%¥i %Aé%égé)#ﬁg %Qs'
contai ner. 9. 7. Appar at Upraredidi regaorddmg die GfaiGisi 4std 6o 8
wherein the gecondw%%r}%tlr aighinHg s@%]”%dri%ﬁrarl Q%ﬁéhr?é‘g@ﬂf? éé}?mﬁ end of
ro

said contain and suppor S an annul ar nenber

mates with the fl adgscoflikiee anshmhiereinseiidks Qi@gﬂdqﬁlé hﬁsll‘ﬂa‘h%hlymverrent
radially of the pr%%ﬁ%%@g?“%ﬁf@@ﬁ%d Hanges aﬁ“ﬁﬁﬁéﬁiﬁ%f%ﬁﬁ”ﬁ%ﬁﬁl&ﬂsCIa'm

9 wherein said secon tral ni ng means |ncludes cl anpi ng ‘nmenber_ 25
capabl e of expan5|bﬁvtlé&%éqq?é'%tﬂlﬁm%@rmat]&%g %‘heeﬂ’%lﬁ%%lof t he

30][“ ai ge[) into cl a:&ﬁlarfiltﬁlt@wwil@iét Uit ra iEin N Gn i d lvgi‘eﬁé‘?jrh%npﬂbﬁhd?
efine y e nou al ves cc in any one o
dains 4 30 %@ WA SPS& aﬁ?ﬁé’%%&?&?‘@b 9, ﬁ?%g means are
nount ed on a shaftc@nbamwun;n@amwdns. to said predeternined axis and neans

for displacing sai % shaf t ax'A%Jﬂa)?attosrr% %otrtheincté)nbs(; a%ynl&ge n@gn@l%gl h_y

— to 7 wherein said first constraining means is

profiled to substantially mate with the surface of

15 the closed end of said container.
9. ~Apparatus according to any one of Claims 4
to 8 wherein the second constraining means is
arranged to engage the open end of said container and
supports an annular member having a profile which

20 mates with the flange of the container and is capable
of limited movement radially of the predetermined
axis. _ _
10. Apparatus according to Claim 9 wherein said
second constraining means includes a clamping member

U/ 25 capable of expansion to cause the annular member to

urge the flange of the container into clamping
engagement with a mating portion of the mould defined
by the mould halves. '
1. Apparatus according to any one of Claims 4

30 to 10 wherein said first and second constraining
means are mounted on a shaft extending parallel to
said predetermined axis and means for displacing said
shaft axially to move the constraining means axially
of said predetermined axis to load and discharge a

35 container into the space between the two mould halves



of said predeterm ned axis to | oad and dISCh rﬂﬁ a ~ container into

. the .space between the two nmoul d hal ves lll IH IIJU“L S 3777 18 when
said chanber is open. 12. Appar at " aim1l mherelniﬁre

axis of said shaft is |ocated between the predetern1ned axi g7and the o
pivotal axis. 5 13. Appar atugzaccording to any one of Clains 4 to
12 including neans for supplying conpressible fluid to said chanber when
closed to expandwaen @@ﬁﬁmdnambersms(bpﬁwmber into conforn1ty mnth sald
nmoul d. 10 - 1 ratu accor ding. ﬁ ﬁne o$ ﬁ B
wher ei n sai d nDulg halve ' aqﬁﬁaqﬁnﬂ?PQW Freilef i n¥ ﬁr?ﬁﬁ % Stile
of the desired shape off Bhadxnhaﬂtuws Hdbated bedwpanathe for reshaping a
hol | ow nenber 15Pred§§:lél}§1t1%%td %6{1% %fefg?é gﬁ{_a‘f,g{;gldg§gél bed with reference

to the acconpany arner prodiced by the nethod ,
~or apparatfs of éﬁy precee@pﬁ?ﬂﬂﬁﬂﬁnaccordlng to any one of Claims -4

to 12 1nclud1ng means for supplying compressible
 fluid to said chamber when closed to expand any

container 1n said chamber into conformlty with said
"mould. '
10 14. ":Apparatus according to any one of Claims 4
to 13 wher?in_said mould halves include mould liner
_ inserts3defin1ng the profile of the desired shape of
the container. ' ' | '
15.  Apparatus for reshaping a hollow member
15 subétantialiy as hereinbefore described with -
reference to the'accompanying drawings.f
16. A container produced by the method or
apparatus of any preceeding claim.




