| Multistage Press This invention concerns a multistage press and the use of
the press for the fabrication of llids for beverage cans in accordance with
t he preanbl es of the independent patent clainms. For the industrial
fabrication of beverage can lids, nultistage presses are predom nantly used
in which, in addition to the upward and downward novenent of the press

pl unger, formng tool elenents travel towards and away from said pl unger
Thi s novenent is produced by the preseptly known mul ti stage presses in such
a way that the noveable tool elenents are cou- pled with the plunger drive
by way of crank or camdrives or by neans of |ever or tie rod ar-

rangenents. However, all known nultistage presses have the di sadvantage that
they can only be driven with a relatively | ow nunber of strokes per m nutes
and the precision of novenent diﬁ f |dIy wi th the increasing nunber
of strokes. The task is therefor ?5“;?%% d&s3 mul ti stage press which does
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rangements. However, ali known multistage presses have the disadvantage that they can

only be driven with a relatively low number of strokes per minutes and the precision of

movement declines rapidly with the increasing number of strokes.

The task is therefore to provide a multistage press which does not have the disadvantages of
the state of the art or which at least partially avoids these disadvantages.

This task is solved by the muiltistage press according to patent claim 1.

Accordingly, a first aspect of the invention concerns a multistage press with a machine-
mounted clamping plate and a- press plunger located opposite the clamping plate and work-
ing against said clamping plate. Within the clamping plate, an insert is arranged that serves
the purpose of receiving a tool and which is connected with driving means, e.g. with a servo
motor or an universal-joint shaft driven by the press drive, in such a way that, depending on a
movement of the press plunger, it is alternately moveable in the direction towards the press
plunger and away from it. The insert and the drive means are positively connected with each
other in both directions of movement, which is accomplished by coupling means arranged
between them that convert the revolving rotational drive movement of the driving means into
the upward and downward movement of the insert by tracing, at a revolving rotating struc-
tural component of the coupling means, the shape of at least one revolving guiding surface

with shape tracing means.



t he upward and downward novenent of the insert by tracing, at a revol ving
rotating struc- tural conponent of the coupling neans, the shape of at | east
one revol ving guiding surface wth shape traci ng nmeans. Separate shape
tracing neans are provided for both directions of novenent, thus for the
upward as well as for the downward novenent. By this it is possible to
provide multistage presses which can be operated with a high nunber of
strokes and which, at the sane time, provide an excellent precision of
novenent. In a pref erred enbodi ment of fhe mul ti stage press, the shape
tracing neans for both nove- nent directions are prestressed agai nst each
other so that they trace the shape of the at |east one guiding surface
under prestress. By this it beconmes possible to carry out the con- version
of the aparae dhawe tracivg meseNsi aﬂ‘eqarb%éeuilm:m‘:dh divdctadboamiancvamargbos forntha

pl ay- nner, through, which the an furth be .incr I n
sy f opPUalhanT el s POSBORNERE arveBi o e 08P TR ghdiviey SUFRREE | <
provi degyressehingich canpsebdpsrerd, wittt a begron®sbgras sirbkes sl ahio, sedbisame time,
asynmetrica rmve nt seg uenCﬁs of the insert. By advantage, for the

t raci ng PEV4h@" REFERERCTHPY PhEHTV8Nent direction of the insert to- wards

the press plunger, nore shape tracing neans are provided than for the
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rollers. I'nthis Wway, major forces can be transmtted in a sinple manner.
In case for each of the two movement directions a separate guiding surface is provided,
which is preferred, it becomes possible to also realise asymmetrical movement sequences of

the insert.

By advantage, for the tracing of the movement for the movement direction of the insert to-
wards the press plunger, more shape tracing means are provided than for the tracing for the
movement direction of same away from the press plunger because, in this way, the first-
mentioned movement, in which typically deformation or cutting work is performed, can take

place under significantly higher load than the latter-mentioned movement.

in a further preferred embodiment of the multistage press, the at least one guiding surface is
formed by a cam or a cam disk, wherein it is additionally preferred that the shape tracing
means are designed as shape tracing rollers. In this way, major forces can be transmitied in

a simple manner.

it is a further advantage in this case if the shape tracing rollers for both movement directions
are mounted in @ common structural element because, in this way, additional clearances are
avoided and it is moreover possible in an easy manner to prestress the shape tracing rollers
of the two movement directions against each other, for example by coupling their bearing

locations together by means of straining screws.



It is a further advantage in this case if the shape tracing rollers for both
novenent directions are nmounted in a comon structural elenment because, in
this way, additional clearances are avoided and it is noreover possible in
an easy manner to prestress the shape tracing rollers of the tw novenent
directions agai nst each other, for exanple by coupling their bearing

| ocati ons together by neans of straining screws. |If at such a nultistage
press the shape tracing rollers are noupted in a conmon | ever, nanely
preferably in the area of one end of thé |ever, wherein the lever is nounted
inthe press frame and is connected with the insert in such a way that a
force provided by one of the shape tracing rollers is transmtted to the
insert with a transmission ratio of greater than one, very large lifting
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of arranging several identical toois on the insert and, subsequently, to manufacture a corre-

sponding number of products per press stroke.

Preferably, the insert is plate-shaped, preferably substantially rectangular, so that, as far as

possible, it can be universally fitted with tools and, at the same time, forms a sturdy structure.

In yet a further preferred embodiment of the mullistage press, the rotation axis of the struc-
tural element of the coupling means, which provides the at least one revolving guiding sur-
face, and subsequently also the rotation axis of this guiding surface, is arranged parallel to
the direction of material flow of the press, by which it becomes possible to arrange several
coupling configurations with guiding surfaces and shape tracing means along one single
shafting in the direction of material flow and thereby connect them play-free with one an-

other.

At yet a further preferred embodiment, the insert is guided in a finear manner by guiding
means which, at embodiments with shape tracing rollers mounted in a2 common lever, is by
advantage accomplished in that the guiding means have at least one guide column guided in
an upper and in a lower linear bearing, and the lever engages the guide column in the area

between both linear bearings. A particularly sturdy structure is obtained in this way.



shafting in the direction of material flow and thereby connect them
play-free with one an- other. At yet a further preferred enbodi nent, the
insert is guided in a |inear nmanner by guiding means which, at enbodi nents
wi th shape tracing rollers nmounted in a comon |ever, is by advantage
acconplished in that the guiding nmeans have at |east one guide col um gui ded
in an upper and in a |lower |inear bearing, and the |ever engages the guide
colum in the area between both |inear bearlngs A particularly sturdy
structure is obtained in this way. 4 If 4t he mul ti stage press has several

i dentical coupling nmeans or configurations, respectively, wth guiding
surfaces and shape tracing neans, such as for exanple several cam sections
whi ch, seen over the extension of the insert, are arranged at several
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is obtained as a resulf so that the danger of injury can be reduced and, in addition, the mov-

ing parts are protected against dirt and damage.

As driving means for providing for the rotatoric drive movement for the coupling means, pref-
erably an universal-joint shaft connected with the press drive or a servo motor is present,
wherein the first-mentioned variant has the advantage of a mechanically synchronised cou-
pling and the latter-mentioned the advantage of an uncomplicated adaptation to existing pro-
duction plants.

If the universal-joint shaft or the servo motor is coupled by way of a reduction gear with the
structural component providing the at least one guiding surface, the torque at the universal-
joint shaft or at the servo motor is reduced, whereby the torsion stress of the participating

structural components can be reduced.

A second aspect of the invention concerns the use of the multistage press in accordance
with the first aspect of the invention presented above for the manufacture of lids for beverage

cans. With such a use, the advantages of the invention are particularly evident.

Further preferred embodiments of the invention result from the dependent claims and from

the following description based on the Figures. Therein shows:



If the universal joint shaft or the servo notor is coupled by way of a
reduction gear with the structural conponent providing the at | east one
gui ding surface, the torque at the universal- joint shaft or at the servo
nmotor i s reduced, whereby the torsion stress of the participating
structural conponents can be reduced. A’second aspect of the invention
concerns the use of the nultistage press in accordance wth the first
aspect of the invention presented above for the manufacture of l|ids for
beverage cans. Wth such a use, the advantages of the invention are

parti culrglya: evi denfront Figt dfer firpt eliistagd pesdsadcorinigsto dfie inhentionyent i on resul t
fromthe dependent clains and from the follow ng description based on the
Figures. Therein shows: Fig. la: a front view of a first nultistage press

accordi rggtw:t he idwemd omsssegtionlinhe airattibt bt latetbDSEy SEOE ipBstsitiroliiiethe
direction of material flow of the press_through the machine bed of the
press from Fig. 1&7a96ing Pef Qf-the piassfogLligctass- section through the machi ne
bed of the press fromFig. la along the line AAin Fig. 1 b; Fig. 1d: a
cross-section along the line B-Bin Fig. 1lc; Fig. 2: a cross-section as Fig.
1 b thrdighlca secen¥efitadltirassatretipn deouge dog dasgineobethel thapwssifom Figndari g.
3. a cross-section@s thkGne A-LifBEOUgh a third nmul tistage press according to
the invention. The bBasic structufal design of a first nultistage press
according to the invention is recognis- able fromthe Figures la to 1d,
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Fig. 3: a cross-section as Fig. 1c¢ through a third multistage press according to the

invention.

The basic structural design of a first multistage press according to the invention is recognis-
able from the Figures 1a to 1d, which show a front view of the press as well as various cross-
sections through the machine bed 11 of the press. As can be seen, the press has a press
plunger 2 which can be intermittently moved up and down with the press drive (not shown)
for performance of punching and/or deforming work with a tool (not shown) which is secured
thereto. Opposite the plunger 2, a machine-mounted clamping plate 1 is arranged within
which an insert plate 3 is arranged. The insert plate 3 is guided in a vertical sliding manner in
the machine bed 11 by means of two guide columns 13, each of which is guided in upper
and lower linear bearings 12, and can, depending on a movement of the plunger 2, be
moved towards and away from it for the purpose of producing a movement superimposed on
the plunger movement of too! elements (not shown) secured on the insert plate 3. Here, the
driving of the insert plate 3 is effected in such a way that, by way of an universal-joint shaft 4,
drive energy is made available from the press main motor which is then supplied by way of
an angular reduction gear 14 and a torsion-proof metal disk coupling 19 to a cam shaft 15
running parallel to the direction of material flow D of the press, whose cams 5 move back and
forth levers 9 connected with the insert 3, and by doing so, lift and lower the insert 3. The
camshaft 15 is supported in the machine bed 11 in several bearings 18 designed in each
case as exchangeable units, and has each two cam sections which consist in each case of

two wider lifting cams 5 and a narrower lowering cam 5 arranged therebetween. The cam



thereto. Opposite the plunger 2, a machi ne-nounted clanping plate 1 is
arranged within which an insert plate 3 is arranged. The insert plate 3 is
guided in a vertical sliding manner in the machine bed 11 by neans of two
gui de colums 13, each of which is guided in upper and |ower |inear
bearings 12, and can, depending on a novenent of the plunger 2, be noved
towards and away fromit for the purpose of producing a novenent
superinposed on the plunger novenent of tool elenments (not shown) secured
on the insert plate 3. Here, the drivipg of the insert plate 3 is effected
in such a way that, by way of an universal-joint shaft 4, drive energy is
made avail able fromthe press nmain notor which is then supplied by way of
an anﬁu:ctmck 18acti e b ErONT gL edm ]543 l&adecabjr‘z] msalifmy neefs, m{eie&-:lasdhé lkar??ztablk Bn@; e t 0 a
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the tilting novenment executed by the lever 9 during the tracing of the
shape of;L he gul de LLACKS 088se8Rn! iR (SO IS Br il Saforial flow D through the ma-
chine bed 11 of a second multistage press according to the invention, which differs from that
shown in Fig. 1 essentially in that only one cam section arranged centrally in the machine
bed 11 exists which has here, however, three lifting cams 5 and two lowering cams 5,
wherein here as well the cam track 8a of each lifting cam S is traced by two lifting rollers 6

and the cam track 8b of each lowering cam 5 is traced by a single lowering roller 7.

Fig. 3 shows a vertical cross-section transverse to the direction of material flow D through the
machine bed 11 of a third multistage press according to the invention, which differs from the
other two models previously shown essentially in that the lifting and lowering roliers 6, 7 are
mounted directly in the guide column 13 and, consequently, a lever can be dispensed with.
Furthermore, for each cam section, only one single cam 5 exists, whose cam frack 8 is

traced by the lifting rolier 6 as well as by the lowering rolier 7.



purely translatory up and down novenent of the guide colum 13 and the
insert plate 3 sup- ported by this. Fig. 2 shows a vertical cross-section in
the direction of the material flow D through the ma- chine bed 11 of a
second nul ti stage press according to the invention, which differs fromthat
shown in Fig, 1 essentially in that only one cam section arranged centrally
in the machine bed 11 exists which has here, however, three lifting cans 5
and two lowering cans 5, wherein here as well the camtrack 8a of each
lifting cam5 is traced by two lifting follers 6 and the camtrack 8b of
each lowering cam5 is traced by a single lowering roller 7. Fig. 3 shows a
vertical cross-section transverse to the direction of material flow D

t hrough the machine bed 11 of a third nultistage press according to the
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whose camtrack 8 is traced by the lifting roller 6 as well as by the
lowering roller 7. 7 Even though in the present exanples exclusively rollers
6, 7 are used as shape tracing neans according to the clainms, also the use
of other shape tracing neans, such as e.g. lev- ers with sliding surfaces,
is envisaged. 8 Patent Clains 1. Miultistage press with a machi ne-nmount ed
clanping plate (1) and a press plunger (2) |ocated opposite the clanping
plate (1) and working against it, wherein within the clanping plate (1) an
insert (3) is arranged which is connected with drive neans (4) in such a
way that it alternately can be noved in the direction towards the press

pl unger



(2) and away fromthis plunger by neans of the drive neans (4) dependi ng on
a novenent of the press plunger (2), wherein in both directions of novenent
there is a positive coupling to the drive neans (4) and wherein, between
the drive neans (4) and the insert (3), coupling neans (5, 6, 7) are
arranged which are designed for the conversion of a revolving rotatoric
drive novenent of the drive neans (4) into the novenent of the insert (3)
by tracing, at a revolving rotating structural conponent (5) of the
coupling means, the shape of at | east oge revol ving guiding surface (8, 8a,
8b) wth shape tracing nmeans (6, 7), aracterised in that separate shape
tracing neans (6, 7) exist for each of the two directions of novenent. 2.
Mul ti stage press according to claiml1, characterised in that the shape
tracing neans (6, 7) for both directions of novenment are prestressed

agai nst each other in such a way that they trace the shape of the guiding
surface (8, 8a, 8b) under prestresa;,at(;;;nt (%{Q{ntxé stage press according to one of
the preceding clainms, characterised 1n't sepa- rate guiding surfaces (8a,
8b) exist for each of the two novenent directions. 4. Multistage press
according to one of the preceding clains, characterised in that, for the
novenment direction of the insert (3) towards the press plunger (2), nore
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movement of the press plunger (2}, wherein in both directions of movement there is a
positive coupling to the drive means (4) and wherein, between the drive means (4)
and the insert (3), coupling means (5, 6, 7) are arranged which are designed for the
conversion of a revolving rotatoric drive movement of the drive means (4) into the
movement of the insert (3} by tracing, at a revolving rotating structural component (5)
of the coupling means, the shape of at least one revolving guiding surface (8, 8a, 8b)
with shape tracing means (6, 7), characterised in that separate shape tracing means

{6, 7) exist for each of the two directions of movement.

2. Multistage press according to claim 1, characterised in that the shape tracing means
{6, 7) for both directions of movement are prestressed against each other in such a
way that they trace the shape of the guiding surface (8, 8a, 8b) under prestress.

3. Multistage press according to one of the preceding claims, characterised in that sepa-

rate guiding surfaces (8a, 8b) exist for each of the two movement directions.

4. Multistage press according to one of the preceding claims, characterised in that, for
the movement direction of the insert (3) towards the press plunger (2), more shape
tracing means (6) are provided than for the movement direction of the same away

from the press plunger (2).



(6, 7) for both directions of novenent are nounted in a comon structural
conpo- nent (9). 8. Miltistage press according to claim7, characterised in
that the shape tracing rollers (6, 7) are nounted in a common |ever (9), in
particular in the area of one end of the Ilever (9), and that the lever (9)
is connected with a machi ne-nounted point (10) of the machine bed (11) and
with the insert (3) in such a way that a force provided by the shape
tracing rollers (6, 7) is transmtted tQ the insert (3) with a transm ssion
ratio of greater than one. 9. NUItistage press according to claimS8,
characterised in that the machi ne-nounted point (10) is designed

adj ustably. 10. Multistage press according to one of the preceding clains,
characterised in that the insert (3) has a |longitudinal extension in the
directi on of MultigepapreskeacgDingdd chhef heasscediy dainanobarastetisedah thadist abne

hal f, in particular . at t o rds, .of the t ensi.on . of the

cl anpi Ing BI at llgg#f% eig%%{ |Ssdr%fajgZ%’tqaoﬁgﬁlf))fqrmff%yl\ﬁﬁw z%ﬁaogg’ é&Ug%'gl?'accor ding to
one of the preceding clains, characterised in that the insert (3) is

desi gned.in |.at e- shaped nner and,_in particuyla hat it .is. essentiall

oot anguiar . MBStk PreRaseoRrase SR AR ISIGHAT bRt IS Pe e eT s,
char act eri sedsi ) drbabsihhed as eh&dd @acimxioserefiethe structural conponent (5) of

t he coupling neans, which provides the at |east one revol ving guiding
surface (8, 8a, 8b), is arranged parallel to the direc- tion of materi al

flow (D)7.0of thetiRegs presshchdrdildiot &R ecHRFRSisREGR EHBe sRafPaditg Fdlers
preceding clains, characterised in that the insert (3) is guidedin a

| i near nanner{®by) tiibaiheireatigRg of rpovemgyt are mounted in a common Structural compo-
nent (9).

8. Multistage press according to claim 7, characterised in that the shape tracing rollers
(6, 7) are mounted in a common lever {9), in particular in the area of one end of the
lever (9), and that the lever (9) is connected with a machine-mounted point (10) of the
machine bed (11) and with the insert (3) in such a way that a force provided by the
shape tracing rollers (6, 7) is transmitted to the insert (3) with a transmission ratio of

greater than one.

9. Multistage press according to claim 8, characterised in that the machine-mounted
point (10) is designed adjustably.

10. Multistage press according to one of the preceding claims, characterised in that the
insert (3} has a longitudinal extension in the direction of material flow (D) of the press
which amounts to at least one half, in particular to at least two thirds, of the extension

of the clamping plate (1) in this direction (D).

11. Multistage press according to one of the preceding claims, characterised in that the
insert (3} is designed in a plate-shaped manner and, in particular, that it is essentially

rectangular.

12. Multistage press according to one of the preceding claims, characterised in that the
rotation axis of the structural component (5) of the coupling means, which provides
the at least one revolving guiding surface (8, 8a, 8b), is arranged parallel to the direc-

tion of material flow (D) of the press.



14. Multistage press according to claim8 and according to claim 13,
characterised in that the guiding neans (12, 13) have at | east one guide
colum (13) guided in an upper and in a lower |inear bearing (12) and the
| ever (9) is connected with the guide colum (13) in the area between the
two |linear bearings (12). 15. Multistage press according to one of the
preceding clainms, characterised in that the press has several identical
coupling nmeans (5, 6, 7) which, as seen over the exten- sion of the insert
(3), at several locations, in particuléﬂ at exactly two |ocations, are
connected with the insert (3). 16. Miltistage press according to one of the
preceding clainms, characterised in that all elenments of the coupling neans
(5, 6, 7), which are required for the conversion of the rotatoric drive
nmovement13i nt Oﬂmlh&agmpmsrerﬂccoﬁdwtghm orEsef the (pBéc;eda’rgecliaintsegharbeténbam inhidat tiechi ne
bed (11). 17. pregs accordlt% t 0, one of ecedlng cl ai s,

charact eri sed” ﬁeﬁt %hatgu%f%grm pG9T PRt @UM%TB?”% moverment for the

coupling nmeans (5, 6, 7), there exists an universal 10| nt shaft (4)

connected to the press drive or a servo notor. 18. Miltistage press
accor di ng-t o Mylistagerpress ASTAENg P Sm Srndrpseording tﬁrﬁﬁ}@r@aphi‘réFtﬁf'S%dn'ﬁftFa‘ (4)

or the servo tﬁ@b@iﬁmbsnﬁ%Hm ¢zl *%h‘é@é! aPleadt csreedgmaé%mu%am é&hemrtéhbbser
structural conponent g provi ding the at |east one ghsurface , 8a,

8b). 19. Use afin alowail lﬂﬁ%rt%ﬁg?émsr( sanéd&%kedﬁh@ tSOCO@ﬁécféfi V\t'th peddegpiHgn
claims for thesRHSAea beii&rthe hwdfindRLbehGHR@FE cans.

15. Multistage press according to one of the preceding claims, characterised in that the
press has several identical coupling means (5, 6, 7) which, as seen over the exien-
sion of the insert (3), at several locations, in particular at exactly two locations, are
connected with the insert (3).

16.  Muitistage press according to one of the preceding claims, characterised in that all
elements of the coupling means (5, 6, 7), which are required for the conversion of the
rotatoric drive movement into the movement of the insert (3), are integrated in the
machine bed (11).

17. Multistage press according to one of the preceding claims, characterised in that, for
providing the rotatoric drive movement for the coupling means (5, 6, 7), there exists

an universal-joint shaft (4) connected to the press drive or a servo motor.

18. Multistage press according to claim 17, characterised in that the universal-joint shaft
(4) or the servo motor is coupled by way of a reduction gear (14) with the structural

component (5) providing the at least one guiding surface (8, 8a, 8b).

18. Use of the multistage press according to one of the preceding claims for the manufac-

ture of lids for beverage cans.



