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"A nmethod of and an apparatus for rounding cans"” DESCRI PTI ON The i nvention
retates to a nethod of rounding cans in which a sheet bar is placed into a
gap between a core and a first shaping die which conprises a first shaping
chanmber the internal contours of which are at |east approximately

conpl enentary to themethednek andt anrapparabasCHOrpeuRdingdsanyer at | east
hal f the periphery of the can and in which by relative penetration of the
core into the first shaping chanber the sheet bar is in a pre-shaping stage
bent substantially to a U-shape, relgddoss ration of the core inserted
into the first shaping chanber into a second shaping chamber of a second
shaping die resulting in the two arns of the sheet bar which is bent to a

U-sh bej ' i nal aping,stage formed into a .can, the gdges,of both

shapi ng chiipetivaptiOR ~ERAERR0 cf B0Rasa G TGt 630 e et PAcB

pl anes of sheetshdpigisli placelde stial en@@c&%ﬁe:ﬁagﬁdﬁzﬁgﬁg gﬁggt;el y
. . .

t ouchin . in,t.he cl osed positippn of

net hod gf e%%lbsﬂ{ig{elel IR .on%%f"gfoﬁn FusThaRing &r tR§SER8LI s
are accor diomtdwrd hof phi.ohi E.h:e the{]dmdﬂ?roﬁiﬁwxyt SE l&@éf %&ﬁéﬁt@f‘}z to
certainly, .follgow ng final shaping,. the result is unsatisfactory,

parti cul grtr}§le b chfd%t%% ﬁ%?@%rggP%n the cre ehd %E%n‘ﬂ? afEeTr oftt heashabah§

di es the ruhm@eagﬁ}&rxgr iolfpelcfiléeehn and | {1 aghd GH iy Q%la%'iﬁz@ pelﬁegka%ﬁ%n %ﬁg
can ends. _,Genera secondary machining i s necessary by calibrating
cans.\NtrFq?mF?ﬁﬁm%hﬁﬁtﬁgﬁs%l§5§osg@?ﬁagn§hﬁﬁpﬁ§ &Rt Rbieedn ag fiveln a
cannot be pvoisiesbiangl bicghegraste: NBUBEtahsial 2y AR @Wé,s'ﬂélék'ﬂvésam e

| ayers, plastics coated sheet bars and the |ike cannot be worked by thi
et hod wptl??&tﬁtrsanﬁl%’cé%d&%&gé@r?hénssifée@ SPEP nehe nhERTF ovharing ghambes a

met hod andrfo apRARIINGS shabiagl EXhfiBert ofUL B¥cdhl Cohshesd BB Sr&aM Pendent

to a roundlns ht?ﬁ)g g)vge ap]):rmesmosg | ghttahggegltt r1])(?:{1:[ %&h:'fcqll Sisb elr;g}lggtgr Oacet?fshape
being in a final shaping stage formed into a can, the edges of
both shaping chambers of both shaping dies opening out into
parallel end face planes of the shaping dies, the said end face
planes at least approximately touching each other in the closed

position of both shaping chambers.

A method of this type is known. Most round housings, cans and
bearing shells are according to this principle bent from pre-
stamped sheet bars but certainly, following final shaping, the
result is unsatisfactory, particularly because in the region of
the end face planes of the shaping dies the roundings are
imperfect. Irregularities also occur at the can ends.
Generally, secondary machining is necessary by calibrating the
cans. With the known methods, also grinding marks on the can
surfaces cannot be avoided and high-grade materials, for example
comprising multiple layers, plastics coated sheet bars and the

like cannot be worked by this method without surface damage.

The object of the invention is to provide a method and an
apparatus for carrying it out by which sheet bars can be bent to

a round shape more precisely than hitherto, this bending process



T .
-2- taking place in a nore naterial -protective fashion so that even
sensitive materials can be machined. In nost cases, rounding refers to the
bendi ng of rotationally symetrical objects such as cylindrical or conical
cans although it is not confined to these processes. The bending parts may
al so have oval, elliptical, drop-shaped @r-simlar cross- sections. In the
case of a nethod according to the invention, the problemof the type
mentioned at the outset is resolved in that the core penetrates the first
Us_ o can _so

shapi ng ch er nore deeply than cqorresponds to. the radj f th

That aft of COREOG BISCAHE i) THE GATShirl e oRe oy RS FRRBEOR 6 LRRCOPERE of
the end fageneitite shvprNgldi €am b8 Mathenéd | st shapi ng chanber. A further
devel opnment of the invention resides in that the core is also allowed to

penetrate the second shapi ng chanber nore deeply than corresponds to the
gamt r adi U?Iﬁonltbﬁﬁt caklkss, ;ﬂdﬂﬂidifllﬁyﬁlﬁ:id’%bxfﬁ; ﬂ&etlﬁélgbelﬁcﬂlﬁ;gaﬂgakb&aiti_oﬁb.gﬁy
i stance fromthe, e ur face ne o e_second shapin ie within

Shapi ng. cHEBRF CE Lo SRIRES T BFeCBI pREs GR b GOt oy At B
respectively o¥enbin donfikeid RNEHEseSsoddsdN IBhs UbShahy aphytBehaer
rounded in ng 90[err] range and in the 270[err] range than Q% t he known
bendi ng meRh¥As BaVen iR t-he edhaptAGadi esIF o PhaRedelSF asidlags €KESSrane
of the cangegpiégs .l N order to carry out this nethod, at |east the core but

preferably also the first shaping die nust undergo a cross-sectional change
bet ween pre-shaping and final shaping. The apparatus according to the

i nventi on Py ovh&esade SOF W it Hdd ool @% and thyenwibh, PendegkboMeih
herelnaftegf the type mentioned at the outset is resolved in that the core
penetrates the first shaping chamber more deeply than
corresponds to the radius of the can so that after the pre-
shaping the can axis is at a distance from the plane of the end

face of the shaping die within the first shaping chamber.

A further development of the inventibn resides in that the core
is also allowed to penetrate the second shaping chamber more
deeply than corresponds to the cam radius so that after final
shaping of the can, the can axis is at a distance from the end
surface plane of the second shaping die within the shaping
chamber.

Since the can centre of preferably both shaping dies are
respectively overrun by their end planes, the can is
substantially better rounded in the 90° range and in the 270°
range than by the known bending methods in which the shaping
dies run precisely as far as the plane of the can centre. 1In
order to carry out this method, at least the core but preferably
also the first shaping die must undergo a cross-sectional change
between pre-shaping and final shaping. The apparatus according
to the invention provides a solution to this problem and this

will be dealt with hereinafter.
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-3- A further inportant devel opnent of the invention resides in the fact
t hat  bet ween pre-shaping and final shaping there is an auxiliary shaping by
which only the ends of the nenbers of the U shaped sheet bar are, by
rel ati ve penetration of the core into the second shapi ng chanber, bent
according to the curvature thereof w thogt-the parts of the nenbers of the
U di sposed between these ends and the base of the U shaped sheet bar bl ank
which is curved during the prelimnary shapi ng process being bent at the
same time. In_this,intermnmed ate _shaping st t herefore bl ank s
convert ed £ oFWhERST HIRF rtin FPraBmEn o %gﬁeénvﬁn éPPlEEFégeﬁa&Bth
preci se roﬂmdtnghﬁtt&Etfﬁénepﬂs.Eﬁhphﬁgghﬂﬂﬁfiﬁﬁhodh&piagdmﬁ}ﬁd)i@ean
i nvention makes,it possible (o il eve ve recis undi ng of cans, a
further de¥&fbphe a?ﬁ%gi§¥eﬁﬁ?8 ??gg Fﬁgtﬁﬁg?aBE Eﬁﬁtm fiffi R§ &Pt he
cag ]Eakels mt}mem gmwxgja{zi Bgest b%ﬁﬁl&?ﬁ@rﬁeﬁé?mmn ai@(idﬂegbbr&h%ﬁitﬂg
an i nal shapin irecte the first wor stage .and in that
after finaftg éﬁ%ﬁﬁaréﬁ%gﬂp$s ga@%SHwIH%?Qkﬁpg%E%h%gwﬁpkl Re sFugEaryre
which it I§h§ﬁébbf afiethoudn tH@Oophatt femt the edenfeesTeshodhacapr diBokedt he
I nvention resides in thaggfrlor t%*c mrencenment of the prelimnary shaping,

the core YT PFef ofetProH-phaRRHaFPRREPRF oR 1B kan

auxiliary wRi&nsSest RAlral CYEFINGNtAE RhrligieaRvCAHAE MY Brod&ast benggof
the shaping di es becones possi bl e. Accordlng to the jnvention, this

auxi | i ary ok RS thhsh sa@antdgSous| IR usbdst &nt@ﬁmdﬁ%eswn%f BERTPY s

final shapthéreféte, t BBeSBLAAR ﬂ@rEbﬁﬁeﬁté&eténQnOékEeﬁaeéxﬁéﬁﬁaoﬁrékgiée
in the callbratlng station. The invention further relates to a bendi ng

appar at us ¥isFCBafPgendbuPat EECBERHI AgVEUSC QESHRE t APYndpRar #fusthe can

ends.

Although the method according to the invention makes it possible
to achieve a very precise rounding of cans, a further
development of the invention lies in the fact that machining of
the can takes place in two working stages, the pre-shaping,
auxiliary shaping and final shaping being directed at the first
working stage and in that after final shaping the can is pushed

into the second working stage in which it is calibrated.

An important feature of the method according to the invention
resides 1in that prior to commencement of the preliminary
shaping, the core acquires a greater overall cross-section by
axial insertion of an auxiliary core so that an overrunning of
the can centre by at least one of the shaping dies becomes
possible. According to the invention, this auxiliary core is
then advantageously used for pushing the can, after its final
shaping, into the second working stage and onto an expansion

sleeve in the calibrating station.

The invention further relates to a bending apparatus for
carrying out the bending process and this apparatus is

characterised in that during the pre-shaping process, the core
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characterised in that during the pre-shaping process, the core  -4- and
the first shaping chanber have a greater cross-section than during the
final shaping process. This feature can be carried out by exchanging the
cores. An advantageous alternative is the use of an auxiliary core which is
tenporarily renmoved for the final shaping.-Preferably, this auxiliary core
has its concave surface seated on the core and a convex working surface
which is conplenentary to the inside surface of the shapi ng chanber

Th f , [ j liary care has si ckl e-shaped. cross-section, in which
thgrﬁo(r)rkienagﬁé;hr %(L:%ilésntg %ﬁ?%%&?mgﬁﬁaggvﬁr g SEeEF?EuFEPFT%?FFHHPi Ehpn
pl anes of dumcimanehsi fénalhshéping phepesyg. dithpsefesably RUNLE 8astidar

di spl b i, th ctual direction of the_can and which forng a part_of
tlthf ?rcgfl és a:cﬁl’ngexgq%%ﬁ*g ga?fbeCS%FFUCt%‘a Hhanhagequsy el teg npkd vendst §he of

t he shapi nipehafiban whikthidei eexet hmi@lﬁri_&] Qfen&id@'r?&iiﬁﬁf C&fer&cfr\ﬁe&hﬁ@%ﬂﬂggi es
durin r ez shapi and internediate or_auxiliary shaping. hen, |

ol ane of o G IR o dﬁegt%iﬁg’éyf'rEmﬁh@uﬁ%lé’éﬁtF%r%nl_h?‘ﬁel%déoﬁﬂatfﬁe
first shapuxfabe sdated \var Yhadvantagea@Us dBIRRSE wdrk@ndusliraky GREEKCAR be
connected to the slider E fQrm pne, cormon di spl aceabl e conponent unit so

that af t el HAISREA 01 ghi S ohPBHERt SUALRCEr Rif t hRef ishaping kehakenge

the core arkrddfodd,r thishapkiyisPanbere Gl € @icke NeWapbASe+-s85L 5888 on
shapes for, fi nﬁl, hapi ng of the can so that the unchanged second shapi ng
dieis abl'@t¥ Eﬁgrr t WOTKARIc et 299 r apfndfhehapres otuxfaceanre on

Wher eas, atoiudididy @yilindtala @ldda At tHeltiy/digesmal | sheet bars can
hang centrally over a web on a carrier strip, the nethod according to the

i nvention allows the sheet bars to be attached to the carrier strip by two
webs assoairt &drett BhbBeng die preferably mounts a slider displaceable in

the actual direction of the can and which forms a part of the
first shaping chamber and constructed on this slider is the end
face of the shaping chamber which defines the plane of division
of the shaping dies during pre-shaping and intermediate or
auxiliary shaping. Then, this plane of division is at a
distance from the can centre on the side of the first shaping
die. In a very advantageous manner, the auxiliary core can be
connected to the slider to form one common displaceable
component unit so that after withdrawal of this component unit
from the first working stage the core and the first shaping
chamber can acquire new cross-sectional shapes for final shaping
of the can so that the unchanged second shaping die is able to

overrun the can centre for final shaping of the can.

Whereas, according to the state of the art, relatively small
sheet bars can hang centrally over a web on a carrier strip, the
method according to the invention allows the sheet bars to be
attached to the carrier strip by two webs associated with the
end portions of the sheet bar. Therefore, the sheet bar can be
more accurately positioned in the bending apparatus. Since,
after separation from the carrier strip, these webs leave

shearing marks on the ends of the can, the cans produced
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end portions of the sheet bar. Therefore, the sheet bar can be nore

accurately positioned in the bendi ng appar at us. Since, after separation
fromthe carrier strip, these webs | eave shearing marks on the ends of the
can, the cans produced -5- according to the invention differ fromthe

state of the art in that these shearing9mrks are to be found in the
quarter- peripheries adjacent the can gap. The three-stage bendi ng net hod
i nvol vi ng changi ng the core and shapi ng chanber cross-sections |leads in the

final analysis {.0 a prqtect.ive and veJ.\..accyrate roundi of eet_ hars so
that  the. MECRERRGE AP (AN G O S8 B &5 Jrehiagih yin
sensi ti ve tham nthedesl¥riariarg mabheksalaxe The thwo Sbapdndrdi eheofgudrter-
apparatus_according to the invention have a width which is at |east equal
to twice *#hﬁﬁ#%ﬁ=qph@QEﬁﬁ %%ebgaﬁeﬁ?pénd have axially in addition to

t heir shaping chanbers a calibrating chanber, both calibrating chanbers

being ideptical in mrrored-opposite _fashion while coinciding in their
cur vat ur o B AR RHAGE, & TP AR R ARG (e, S AR
ext endi ng sh¥f ngUshafbper tpbssake8tibes of edd®[ 81 rfhe HimdWancalydiatidiga

chanbers form a ¢l osed-periphery calibrating cavity corresponding to the
outer sur PRCESSELFReaBdnverVspoternth ORI (o ANSRF GARY P9 Chat the
expandi ngméeWode adtiord iieftey alley iepngitSion dfs il X pAliddM | RV e HIGH- can
be w dened or ,narrowed by an interi xi al displacenment of an

. r cone b
actuatingsﬁaﬁ?t&Wﬁhlﬁm¥?aFﬁﬁtﬁ?ﬁeﬁegﬁFoﬂﬁ§ﬁF¥aiﬁ'addition to the advant age

of can-bending in one and the sane tool, a calibration is achieved in a

second morking stage of this tool so that nmultiple renoval and jnsertjon of
sheet bar Thgn§wpne ?Béﬁgt¢hﬁsﬂﬁ%d@ﬁ%éﬁ%@%aép§ according to the invention

have a width which is at least equal to twice the width of the
can to be bent and have axially in addition to their shaping
chambers a calibrating chamber, both calibrating chambers being
identical in mirrored-opposite fashion while coinciding in their
curvature with that of the associated shaping chambers but
respectively extending over just a peripheral angle of 180°.
The two calibrating chambers form a closed-periphery calibrating
cavity corresponding to the outer surface of the can. Disposed
in this calibrating cavity is an expanding device which
preferably consists of an expanding sleeve which can be widened
or narrowed by an interior cone by axial displacement of an

actuating rod.

With this further development, in addition to the advantage of
can-bending in one and the same tool, a calibration is achieved
in a second working stage of this tool so that multiple removal
and insertion of sheet bars and the resulting inaccuracies are

unnecessary.

The invention is described in greater detail hereinafter with
reference to an example of embodiment shown in the accompanying

drawings in which:
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unnecessary. The invention is described in greater detail hereinafter with
reference to an exanpl e of enbodi nent shown in the acconpanying draw ngs in
whi ch: -6- Fig. 1 - Fig. 6 show t he bendi ng apparatus with the sheet
bar to be bent, in successive working cycles and Fig. 7 - Fig. 12 show
cross-sections through the bending-apparatus in the working cycles
associated with the respective views. The drawings illustrate
diagrammatically parts of a bending apparatus 10 which conprises a first

shaping dig 12, a second shapin e 14, .a circularly cylindrical holl ow
corg 1%, &% 15 }r‘)g 'c%re 1%’%"208? é?‘%néi’éF‘gzé‘Pﬁ‘BEﬁFBé V%Fﬁdggﬁlg&%%rﬁa%n
the first shaping die 12 in theoaxbaht di irehicdestidd&rdriihg Gydi®s and
auxiliary core 18 and the slider 20 formone structural unit which is
reciprocated in the direction of the arrow A (Fig. 10) by an actuating
tool, not rigowr. - Flilke flir stsisdapi 8808sesd2t£OABI | $BFoaghhapineg ahaidiaig 22

with a partially cylindrical bottomin,the formof,a portion of a cylinder.

In the area of the slider 2PPR¥RYATt 1B KR WORHRE aFYFAREr afdkated
t he shapi ng chanber 22 nergeg; st egh | Yedpddr BrsQRiawy] i Ndrical surface and
has parallel portions of the inner surface which emerge at the end plane 23
of the first shaping die 12. The second shaping die 14 consists of two die
hal ves 14anandyd4pidgsch110R986Re af &5Rmmat SARPI PIpashans¥ a24bendindi S
is of approximately mrrored-opposite constructjion to the shapi ng chanber
22 and, apRPETAYM &y Pt R 19RS tawldretpahepingadisd 124b 2 itednd a
sem - cyl i ReGkGaly GO oWl , aq aceRtui- Wi eh1tharecaie Ha Apwesdhy, an
directed parallel portions of the inner

auxiliary core 18 and a slider 20 mounted for displacement on

the first shaping die 12 in the axial direction of the core 1le6.
The auxiliary core 18 and the slider 20 form one structural unit
which is reciprocated in the direction of the arrow A {(Fig. 10)
by an actuating tool, not shown. The first shaping die 12
comprises a shaping chamber 22 with a partially cylindrical
bottom in the form of a portion of a cylinder. In the area of
the slider 20, the partially cylindrical inner surface of the
shaping chamber 22 merges steadily into a semi-cylindrical
surface and has parallel portions of the inner surface which

emerge at the end plane 23 of the first shaping die 12.

The second shaping die 14 consists of two die halves l1l4a and 14b
which together form a shaping chamber 24. This is of
approximately mirrored-opposite construction to the shaping
chanmber 22 and, apart from a step between the two die parts l4a
and 1l4b, it has a semi-cylindrical contour adjacent to which
there are the downwardly directed parallel portions of the inner
surface. The guide part 14b is mounted for displacement at
right-angles on the die part 1l4a and is, by means of a spring 15
which is only shown here diagrammatically, so pre-tensioned
against an abutment on the die part 14a that a step 17 is
created in the central plane of the shaping chamber 24.



surface.* The guide part 14b is nounted for displacenent at right-angles
on the die part 14a and is, by nmeans of a spring 15 which is only shown
here di agranmatically, so pre-tensioned agai nst an abutnent on the die part
l4a that a step 17 is created in the central plane of the shaping chanber
24. -7- In Fig. 1, the two shaping dies-12, 14 are noved away from each
other. The core 16 is stationary. Pushed into the gap between the core and
the end face of the first shaping die 12 is a sheet bar 26. The shapi ng

die 12 then tr.avels upwards |[n the directjion, of the arrow sho in Fig 1
Tnd bonde BhEideds BRE% shgping, araScla s 1L et Y ol Y Shrd ek o
centre whictdhedOr r agRoRGT el 06t he sateensre. | PeSheddBitd hthergh aserwsewf

the first shaping die 12. Consequent]ly, the core 16 has penetrated npre
deeply i nt$'& Iﬁ’é’r%néﬁfin&%@hﬁﬂ’gega‘?? hdhe firsdpshapirg the Lants Qi teethe

90[err] amhr27@6pR0si tiRNs sBhptihg Calet aPethenmeerarel d henfilaias sihuates in
t he shapi ng chanper 22 so that the U shaped arnms fornmed tromthe sheet bar
26 no | on@gfreé:ﬁrli% Dt TR REIRN W ADTEIY- dy AP Jtb& Iﬁlé‘?‘?/t eR%e

18. The precasnth P-ehabdePhidikhensheeinbpig262i s theredfs &P aletenh Now
t he second shaping die 14 according to Fig. % noves_downwards. The ends 26
of the ar FOEESPRRdS §RafBE BRANKCRFES bekhites AR FhepSRIcEAEaCcES vPE nthde

wal | 24 ofgibhg %'E%?Jiﬁ% ghaner aeensws@nétf, StRP| fd-&li B Whd oPhcrtk &
the auxiliary die 18, they bear on this latter. In the region of the

paral | el poms seerdy dn&ockhrbepapimg aghamper 2 tWRAR IRANFRERARGS 10 tlhe
the rectildBeatidivis0f he 36528 576° bSHAPEShP! MKKE dah 'Ed AbdCfloriia

reason of the step 17 in the shaping chanber 24, bending of the two ends
26' takes apeaddexefgrengitugtedeini Rhehahaping cham@re bemk ghat the ¥wo

ends 26" RIYRLN LPR<SEEAMLd from the sheet bar 26 no longer spring

outwards but bear closely against the auxiliary core 18. The

process of pre-shaping the sheet bar 26 is therefore completed.

Now the second shaping die 14 according to Fig. 3 moves
downwards. The ends 26' of the arms of the U-shaped blank are
bent inwardly upon contact with the wall 24 of the shaping
chamber and, when the shaping die 14 is placed on the auxiliary
die 18, they bear on this latter. In the region of the parallel
portions of the chamber surface of the two shaping dies 12, 14,
the rectilinearity of the arms of the U-shaped blank 26 is
retained. By reason of the step 17 in the shaping chamber 24,
bending of the two ends 26' takes place at a short offset in the
timing. The bending of the two ends 26' between the second
shaping die 14 and the auxiliary core 18 constitutes an
interposed auxiliary shaping stage after which these ends 26' of
the arms are precisely bent to a circularly cylindrical shape

and therefore they already have what is their final form.

Now, the auxiliary core 18 together with the slider 20 is drawn
away in the direction of the arrow A (Fig. 10) axially between
the shaping dies 12, 14 for which purpose the second shaping die
14 is possibly lifted somewhat. Now the second shaping die 14



shaping die 14 and the auxiliary core 18 constitutes an interposed
auxiliary shaping stage after which these ends 26' of the arns are
precisely bent to a circularly cylindrical shape and therefore they al ready
have'what is their final form Now, the auxiliary core 18 together with the
slider 20 is drawn away in the directiengof the arrow A (Fig. 10) axially
bet ween the shaping dies 12, 14 for which purpose the second shaping die 14
is possibly lifted somewhat. Now t he second shaping die 14 -8- again

noves downwar.ds i n orggr to %% ng abagut %he final $hagi€§ o%.thf cgn 27.
After the T EFVEHLOBYETER tRaPEMTTT FONPTHRI 1 FPRLC shapi Mt ¢S130 % 4e
shapi ng dicf hd zabl2d .t 0 Afivesr aher sihideend0fhsse B8ewfwi tiedfaunst £admpting
die 12 and..nore deeply until it aches the haqtt surface 28 of the

Chapi oo o EiEE SREPug Bhe' the FBEC2RertRS, AReL dhond Sim AP dievegover
overruns tdle cenéd Caelr 23opfinwahds furisitl dHpdinisidie suRf and afoddede&ppy ng
chanmber 24 |.ikew se shapes e can blank at its _straight portjons_of e
arms of tﬁﬁnﬁﬁghhﬁer?ﬁageﬁ %F?c%PgFPV EVFgﬁSFiégl oﬁ% ﬁﬁ%ﬂgﬁ?hig'the
final hshamméﬁytﬂge ]gaﬁﬁZEaba gonplfetter sdaitald whﬂdmngaraiém% adeetithed
together in serrate ashi o For this purpose, the ¢an ends_have

proj ectio ednGOF@ceg%Er%i%&’f"%é%e B‘EEl n ?}?er igpLEenAWIiACSi Rfe Ehe

di e hal f JHadiing champeses40nekerilsEddeapaitled daebaang 46, iasf oeraigeki ng
closure of the can 27 is able to take pl.ace du5%§g the final phase of the

n
downwar ds BRFVERAR ALt iR 255 t ABa. thRt U EFRRPA 2 NP 142t heht wHar t
(Fig. 5) stiiiridig cesuah eftetkle aieadys Caihb echakeingl fsHdiei Pl &f 1bhe &S, 7

to 12 illustrate an additional calibration process conducted on the can 27
whi ch t akeéd pISh&EMH /IR sane appar at us

Usually the can ends are fitted together in serrated fashion.
For this purpose, the can ends have projections and recesses
which engage one anocther alternately. Since the die half 14b
first presses one can edge against the core 16, a form-locking
closure of the can 27 is able to take place during the final
phase of the downwards movement of the die part 14a. Both dies
12 and 14 then move apart (Fig. 5) so that the completed can 27

can be taken off the core 16.

Figs. 7 to 12 1illustrate an additional calibration process
conducted on the can 27 which takes place in the same apparatus
10, in a second working stage. For this purpose, tool parts 30,
32 are mounted on the right-hand side of both shaping dies 12,
14 and comprise calibrating chambers 34, 36 which have the same
curvatures as the shaping chambers 22, 24 but extend over just
one peripheral angle of 180°. In the closed condition of the
dies 12, 14, therefore, the plane of division of the calibrating
chambers 34, 36 are at the core centre. The hollow core 16 is
traversed by an actuating rod 38 which carries in the second
working stage a cone 40 which is surrounded by an expansion

sleeve 42.



10, 'in a second working stage. For this purpose, tool parts 30, 32 are
nourited on the right-hand side of both shaping dies 12, 14 and conpri se
calibrating chanbers 34, 36 which have the sane curvatures as the shaping
chanmbers 22, 24 but extend over just one peripheral angle of 180. In the
cl osed condition of the dies 12, 14, theyefore, the plane of division of
the calibrating chanbers 34, 36 are at the core centre. The hollow core 16
is traversed by an actuating rod 38 which carries in the second worKking

stage a ¢ 4Q whi ch_iLs_surraounde exp n sl eeve . - 9- a
bhere of ERbS BATLE ok TN B T bt o hha LT ot At ThapiE The
Conﬁogem Hhd Lcaz?r)zﬂ ,st&mk@dmmn@zi& am/itc%fcms;liﬁstaimb &?ﬁ derx 20 a1y &gﬁti‘élhlB
pushed into | rst tking stage so.that t ayxi liar are 18 pushes
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cycle is sinultanequsly._gjected fromthe apparatus 10 (Fig. . _The
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actuating rod 38 is drawn_in the direction of the arrow A (Fig. 10), so
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bar 26 can, w thout any handllng equi pnent, be rounded to a hI%P dggree of
preci si ondh¢ FIReGehoARd iR stRgePafdtiABN2ErBEEdNEndCt Fdgs- 4 and 10,

the two tools 30, 32 are closed and form a cylindrical

calibrating cavity which encloses the can 27. In this position,
the actuating rod 38 is drawn in the direction of the arrow A
(Fig. 10), so that the expansion sleeve 42 is widened by the
action of the cone 40 and calibrates the can 27.

In the illustrated apparatus 10, therefore, a sheet bar 26 can,
without any handling equipment, be rounded to a high degree of
precision in a first working stage and then closed and then

calibrated in the second working stage.



calibrateed in the second working stage. - 10 - PATENT CLAIM5S 1. A nethod
of r'ounding cans, in which a sheet bar (26) is placed into a gap between a
first shaping die (12) and a core (16) nmatching the internal contours of
the can (27), shaping die (12) conprising a first nulti-part..shaping
chanber (22) of which one part has an-i a0eri or contour which matches the

external contours of the can (27) and of which the ot hﬁmmnmmﬁ he
hei ght of the shaping chanber so that it extends over . m]mm

can periphery and so that by rel at'éﬁzﬁsg g B of the corec(26) Fntd the
first shaping chanber (22), the sh r %‘é@ Is bent into a substantially

U-shaped blank and in that by relative insertion of the core (16) which is
inserted into _the first shaping .chanber (22) into . a second shapin hapber
(53w ch o 2 GRBHARnEEr FRBURG (P SontBuMEIER: PERSs soBar (28 Ao

fS_ecolnd rs]hapi ngpldced l#to g heghpo bwﬂd&;@i'g?aoffiﬂ;]@t Lbhaﬂaﬂ?%dd?éaﬂgzgr Grid &
i nal shapi ng stage shaped info a can, , e core , ei ng. nor e
deeply introdFO&F i Y PREFRIRY Eh%p?%ﬁe%ﬂ% EPnFﬁﬁfgtHgntg%ﬁﬁﬁgboﬁgg)to
the radius of dgHapiean and afi®y RoepYiaRngy andipacesdungifpast shmpbivgit

undergoes an auxiliary _shaping during which_the gap between the nenbers of
the U shaped BBamPsSts (Péduegd‘?’héﬂ%r%? R3de P85 alh APLEELPRGCPRECHEXWITGR y

shaping, the eRFRUS tHkB)et@srrial0 R IRIurY SHEERCIdAD (AN LI I8 willech
final shaping and is extended in the direction _of the nmenbers, of the

U shaped bl anEbgh®then Rarpyinereasas vdig meiifetaforthst shaingeshaiikeny

the bl ank togelehat b bRecRAL68EH ¥ thkér hhlk tRAEOChACHELLORE-y NaRed

chanber (24), the ends_(26") . . ) )
so that by relative insertion of the core (26) into the

first shaping chamber (22}, the sheet bar (26) is bent into
a substantially U-shaped blank and in that by relative
insertion of the core (16) which is inserted into the first
shaping chamber (22) into a second shaping chamber (24)
which is complementary to the can contours and which is part
of a second shaping die (14), the two members of the U-
shaped blank are in a final shaping stage shaped into a can
{27), the core (16, 18} being more deeply introduced into
the first shaping chamber (22) than corresponds to the
radius of the can and after pre-shaping and preceding final
shaping it undergoes an auxiliary shaping during which the
gap between the members of the U-shaped blank is reduced,
characterised in that during the auxiliary shaping, the core
(16, 18) has a greater cross-section than during the final
shaping and is extended in the direction of the members of
the U-shaped blank and in that by a relative introduction of
these members of the blank together with the enlarged core
{16, 18) into the second shaped chamber (24), the ends (26'}
of the members are, corresponding to the contours of the
shaping chamber, respectively bent inwardly towards the
enlarged core {16, 18) without jointly bending the parts of
the members which are adjacent the ends (26'}).
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of the menmbers are, corresponding to the contours of the shaping chanber,
respectively bent inwardly towards the enlarged core (16, 18) w thout
jointly bending the parts of the nenbers which are adjacent.- the ends (26').
2. A nmethod according to Caim1, characterised in that during final

shaping of the can (26), the core (16~ 18)-is nore deep“wmﬁ" mni t he
second shapi ng chanber (24) than corresponds to the rad uuﬁﬂﬂu
that after final shaping of the can (27), the can axis is at a di*stance
fromthe plane (19) of the end surface of the second shaping die (14)

within its shaping chanber (24). 3. A nethod according to Claim1l or 2,

characteri 2ad A mdthild bheoediaggesealadh 1hecmact£éﬁlseminh yHd € Rbsr 1k
can takes pl ace by aX|aI i nsertion of an auxiliary core 4. A et hod

according to G%Fh ShIANLRACPEr FBEJ SR t (7R 'co'?ﬁr%n‘&%%nt(&éf B@ﬁdllrﬁg BT % he
two ends (26" Heripl ?ﬁﬁrﬁ&é’f&‘edaﬁ@optﬁéeséf:bﬁﬂ ghaph abt ctekder X245 NEddwd

according to one of O ajns to 4, characterised In that_the nmachinjng of

the can (26) Fﬁ%&?ﬁQQQ9§|FPtEBep§?QPP§IOﬁoﬂaﬁuf?ﬂaﬁ%stgﬁ&|§?QQﬁuf%¥?%he

first working ghapiegabs east chhe (p7¢; SEREI 8n 2w d | Nl as AN flcd hersmn
(27) takes place the can then being pushed axially into the second morklng

pl ane where i thes pdamen{dPddotetha ﬁ@tih%wr%@%r%ﬁ n*'ghq cegmdsnring die

characterised (i)t haterdhd et d tshafdifd) a9 (Bag .can (27) is pushed by the
auxiliary core (f into the second working plane ‘and onto an expandi ng

sl eeve (42) of the calibrating statlon 7. A method according to one of

Cains 1 tg n e pr | g
2 @r{wam & B cﬁa'ﬂl)@ be 2pr eralapiaiiead e clise

position of bot its perlphera contours - apart
the enlargement of the core (16) which matches the can takes

place by axial insertion of an auxiliary core (18).

4. A method according to Claim 3, characterised in that
commencement of bending of the two ends (26') of the blank
takes place after a slight delay.

5. A method according to one of Claims 1 to 4, characterised in
that the machining of the can (26) takes place in two
parallel working planes and in that in the first working
plane at least the pre-shaping and final shaping of the can
(27) takes place, the can then being pushed axially into the

second working plane where it is calibrated.

6. A method according to Claims 3 to 5, characterised in that
after its final shaping the can (27) is pushed by the
auxiliary core (18) into the second working plane and onto

an expanding sleeve (42) of the calibrating station.

7. A method according to one of Claims 1 to 6, characterised in
that during the pre-shaping in the closed position of both
shaping chambers (22, 24) its peripheral contours - apart
from the wall thickness of the can (27) - is complementary
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fromthe wall thickness of the can (27) - is conplenentary 12 to the
out é&r contours of the core (16, 18) which is of enlarged cross-secti-on. 8.

A bendi ng apparatus for producing cans (27) with a.b aping die (12)
and an upper shaping die (14) for carrying out the n%gmm”i ,ﬁ wlwﬂ‘uo one
or nore of Clainms 1 to 7, characterisedi2n-that the c . L lamt t he

first shapi ng chanber (22), during the pre-shapi ng process, each have a
greater cross-section than during the final shaping process. 9. An

appar atus accgrdi to aim8, characterjised in th t first .,shaping die
(12) nounts A28| itdth ?‘z‘g?rdiqé’ﬁ’ita?é’&é‘bl hhEnEarh LbFe o ngt WD Lhe an
and whi ch foranlarpatt cebskheetttish.shapi ng chanber (22) and in that the

pl ane of separation of the first shaping die (12) which conprises the
slider (20) is at a distance fromthe can centre on the same side as the

second shaping Befdihg aiNpaRIAIAtit: geeaiwl ity teakd alBT8 With, a bottom

characterised jn that _, duri el i m nar shaping, the care 16) . is
suppl enented B aaﬁnguﬁF?iéiggc %ﬁ8¥3ﬁ5¥ﬁﬂﬁﬂﬁlﬁbﬁE§Vg1§ﬁr#EEécgégéﬁﬁgbn
the core (16)ocaRdtheMdtIfi adBNEMIVKI ditge Soif facee WOE CO18 0Bl emept 7 ,t he

Interior surface of the shapjng chanber of the second shaping die (14). 11.
An appar at us SERFRGERFLEEAC IR nthetanEheo clttar Aéber il PRI Heet e st

auxiliary Coréhéﬂﬁhgf ehERbardi(SBh ace@kl fgurhk b%%hﬁbi\“{lft bribkess, i defen
(20). 12. An apparaftus according to one of Clains 8 to 1I, characterised in
that the secoh@vehapiowgades Cropscesstios shannwdugange§helfinalsishagiinghi ch

one (14b) is gupdedsfor

9. An apparatus according to Claim 8, characterised in that the
first shaping die (12) mounts a slider (20) displaceable in
the actual direction of the can and which forms a part of
the first shaping chamber {22} and in that the plane of
separation of the first shaping die (12} which comprises the
glider (20} is at a distance from the can centre on the same

side as the second shaping die.

10. An apparatus according to Claim 8 or 9, characterised in
that during preliminary shaping the core (16) is
supplemented by an auxiliary core (18) having a concave
surface seated on the core (16) and comprises a convex
working surface which complements the interior surface of

the shaping chamber of the second shaping die (14).

11. An apparatus according to Claims 9 and 10, characterised in
that the auxiliary core (18) forms a displaceable unit
together with the slider (20).

12. An apparatus according to one of Claims 8 to 11,
characterigsed in that the second shaping die (14) consists
of two halves (14a, 14b) of which one (1l4b) is guided for
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- 13 novénent on the driven half (14a) with its shaping chanber half and
in the direction of the die novenent and is pre- tensioned by spring force
into a starting position which is offset in relation-to the other die half
(14a) so that the shaping chanber (24) forns a step (17) at the position of

the can rinms in relation to their serraidons. 13. An tﬂﬂmmy mmmﬂ“mng to
one of Clains 8 to 12, characterised in that the two 14)
have a width which is at |east equal to twice the width of the"cads {27)
and have axially alo Sld t hej r, _shapi ers 4) in _each case
calibrating cHEVSES %gﬁ %ﬁi‘ ﬁ}"i‘g‘tgf b(g'taa'r"i‘ c 3P d‘ttlsh&)}m Cg“a(“gf 36)
have t he sarrehfallrf\/aatnﬂeﬁxaishé héirecebpecdt vehy dsaopbebmdnshapidnd < hambers
(22, 24) but % xt end |a ach case gver just a peripheral an Ie of 18Q[ err]

n g’

and in the fimaPSIRAFANGYpPBELRE FOTTF atPE? iP AR
cavity corr espdfdictg it ﬁél&ﬁilﬁtﬁrtoslﬁﬁeaeﬂﬂuetf dﬂwrﬁarf (@l)a)arsib Iﬂhaithaihe'in

expandi ng nmean S sed in this_cali ting cavity. 14. A
appar at us acc&%ﬂ%ﬁ& tég%Téﬂ 4(ﬂé§Eﬂﬁeﬁi§Eﬁpiﬁg§ﬁ Bt c@P@ 4}(ﬁ
hoIIom1construhhleanamdmsslhr&égatadnbyoaﬂhaikaEEYraag@ﬂsactuat|ng rod (38)

which has in the region of the calibrating cavity a cone (40) which
cooperates with an internal cone of an expanding sleeve (42). Two sheets of

drawi ngs 13. An apparatus according to one of Claims 8 to 12,
characterised in that the two shaping dies (12, 14) have a
width which is at least equal to twice the width of the cans
(27) and have axially alongside their shaping chambers (22,
24} in each case a calibrating chamber (34, 36) and in that
both calibrating chambers (34, 36) have the same curvatures
as their respectively associated shaping chambers (22, 24)
but extend in each case over just a peripheral angle of 180°
and in the final shaping process form a peripherally closed
calibrating cavity corresponding to the outer surfaces of
the can (27) and in that an expanding means (40, 42) is

disposed in this calibrating cavity.

14. An apparatus according to Claim 13, characterised in that
the core (16) is of hollow construction and is traversed by
an axially moved actuating rod (38) which has in the region
of the calibrating cavity a cone {(40) which cooperates with

an internal cone of an expanding sleeve (42).

Two sheets of drawings



