1 Punching press Reference to Rel ated "Applications This application clains
the priority of the European Patent Application No. 07 012 661.0, which has
been filed on June 28, 2007 and the disclosure of which inits entirety is
incorporated in this application by reference. Technical Field The present
invention relates to a punching press according to the preanble of claim1.
Background Art In the industrial manufacturing of sophisti- cated punching
parts punching presses with a driveumetiag premst hat is arranged bel ow t he
punchi ng plane and is connected with the press ramvia tension colums have
proven particularly well suited, since with such punching presses, in
particul ar in enbodi ment RKefrensiash tich&egregss! ApmhﬁQ§Qﬁwm%cted at each of
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Background Art

In the industrial manufacturing of sophisti-
cated punching parts punching presses with a drive mecha-
nism that is arranged below the punching plane and is
connected with the press ram via tension columns have
proven particularly well suited, since with such punching
presses, in particular in embodiments in which the press
ram is connected at each of its four outer corners with a
tension column, an as high as possible resistance against
tilting in the direction of the material flow as well as
in the direction transverse thereto can be achieved. As
an example for such a press the automatic punching press
of Type BSTA 60 of the company Bruderer AG, CH-Frasnacht,
is to be mentioned, of which since 1965 more than 1100
units have been produced. In this punching press, two of
the four tension columns in each case are driven via a
common crank drive, which is accomplished in that the end
of the connecting rod of the crank drive which is remote
to the crankshaft 1is directly hinged to a yoke which
fixedly connects the two tension columns.

In the light of the continuously increasing
requirements with regard to the flexibility of produc-
tion, punching frequency and punching precision, this

machine concept today is no longer able to fully cope



in the maxi mal punching frequency or an operation wth a pronounced
eccentric load of the ramis opposed by a dis- proportionate increasing |oad
of the components and, co- nming along therewith, a correspondi ng wear and
tear and a corresponding increasing need for maintenance, respecti- vely,
results. Disclosure of the Invention Hence, it is a general object to
provide a punching press which does not show the di sadvantages of the
prior art or wtth eddt yeariirgnentavoitds ead Sthies Gbjfedithiey deWins8sE® by t he
punching press &eCalMiing 1t QueldifRy Fraieedicdl RE Yan R ddtvieiH arcencerns a
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tension col Uhms,” whi ¢h Serve for the transmission of the driving forces to

the press ram in such a manner that it per- forns the upward and downward

movement needed for the ppunghing.operation, Ihe gui dance of the press ram
is ac- conplished exclus s which pre- ferably are
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Accordingly, the invention concerns a pun-
ching press with a stationary clamping plate and with a
press ram which is lying opposite to the upper side of
the clamping plate and is operating towards the clamping
plate. For the operation of the punching press, the sta-
tionary part of a punching tool to be operated with the
punching press is carried by the upper side of the clam-
ping plate, while the moving part of the tool is carried
by the press ram. The press ram is drivable with a drive
mechanism arranged below the punching plane via tension
columns, which serve for the transmission of the driving
forces to the press ram, in such a manner that it per-
forms the upward and downward movement needed for the
punching operation. The guidance of the press ram is ac-
complished exclusively via the tension columns which pre-
ferably are fixedly connected with the press ram, which
tension columns are in vertically displaceable manner
guided in guides in the structure of the punching press.
The guides are designed in such a manner that an incli-
nation of the press ram and of the tension columns caused
by an eccentric loading of the ram can take place through
an inclination of the tension columns about axes of in-

clination running in the region of the band movement



bet ween 40 nm above and 40 mm bel ow the ideal or nedial band novenent

pl ane, respectively, is understood here. For exanple, this can be achieved
t hrough use of a single inclination-tolerant guide per tension colum, the
axes of inclination of which run in the yegion of the band novenent plane,
or through use of two guides per tension colum which are arranged at a

di stance to each other and which are received in the structure of the press
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t ool side, nmaxi mum o punc Ing precision also at eccentric load. In
a preferred éltsoi-nent of the punching press, the tension colums are
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furthernore prefeiabltyiar @) 4hich would lead to uncontrollable

operating conditions and increased wear and tear, is a-
voided. A significant bending load of the tension columns
is in this construction only possible in case the inter-
connection between the press ram and the tension column
is realized in a flexurally rigid manner and is further-
more limited to the transition point between the tension
column and the press ram where this bending load is un-
problematic. Furthermore, through the configuration ac-
cording to the invention it is ensured that, in the event
of an inclination of the ram, no tool offset, which would
result in a high degree of tool wear or even in tool
fracture, occurs. Accordingly, through the invention it
becomes possible to provide punching presses which com-
bine a minimum of wear and tear, at the machine side as
well as at the tool side, with a maximum of punching
precision also at eccentric load.

In a preferred embodiment of the punching
press, the tension columns are guided exclusively in the
region of the band movement plane of the punching press,
preferably in the ideal or medial band movement plane of
the punching press, namely preferably in inclination-

tolerant guides, which furthermore preferably are sub-



stantially nonent-free. As inclination-tolerant guides are understood here

gui des which by their design permit an inclination of the tension colum

with respect to the neutral guiding axis, which usually is the vertica

axis, by at |east 0.05, preferably by atyleast 0.100, w thout any damage

or increased wear and tear. As being substan- tially nonent-free such

bearings are considered here in case they do not oppose the inclination
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al so possi bl &0 ®8f ald shed (e Jenbigned 1 CUMBA Ithd bR J8Aingly bet ween
the two ends of the res- pective tension collumms. This enbodinent is
particul ar | y PesRigf RRESULIT AEh A& cofe @i ¢ pedRsEF aHe pr¥ss ram  and

the tension celdiMms ickgdr@ibn SF tdle IRl esnd am adhtdLpshan col ums
and the connecting element form in the plan %&;?io ed b% t etl ongi t udi nal
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whole. 5 gite to each other in each case are fixedly connected
with each other via a connecting element, like for exam-
ple via a yoke. By this, the advantage is arrived at that
the force components of two tension columns can be merged
and skewed force components can be compensated by the
yoke. For driving the two columns, for example a central
crank drive is sufficient. The connection is by advantage
established in the region of the ends of the tension co-
lumns which are facing away from the press ram. Depending
on the design of the tension column guides and the con-
nection between the tension columns and the drive mecha-
nism it is also possible to established the mentioned
connection in a region between the two ends of the res-
pective tension columns. This embodiment is particularly
advantageous 1f also the connection between the press ram
and the tension columns is rigid, so that the press ram,
the tension columns and the connecting element form, in
the plane defined by the longitudinal axes of the tension
columns, a frame structure which is substantially rigid
with regard to its angles and can perform an inclination

movement as a whole.



In still a further preferred enbodi nent, the punching press conprises
exactly four tension columms, which are in each case arranged at the
corners of the press ram By neans of this, a nmaxi mum resistance agai nst
tilting of the ramin |ongitudinal direct4gon as well as transverse thereto
can be achieved. In that case it is, in enbodinments of the punching press
in which two tension colums which are |ly- ing opposite to each others are
in each case rigidy conlmetidd @ duatdssneceiingredemewedipicdter &8¢ t hat

the ten- siogGRIUME prHLRdnbdigRCtd QN tinaAN g’ SR il drhediungt, tion of
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the press ramresulting therefrom becones possible. Due to the
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: _ _ | oad the press r m_isinclifw but uynder | oad
is aligned. FHGH9Y & Furt ﬁ@rar’pﬁy&reﬁ‘e?é’c? %é’l FET % tHE Surdchi ng press,
the drive nechbrirsmeEons issesivatd at that a modular press design be-
comes possible. Through combination of identical drive
units and guide units with rams and clamping plates of
different lengths punching presses of different overall
lengths can be configured from only a few different com-
ponents.

In still a further preferred embodiment, the
drive mechanism of the punching press comprises means for
the compensation of a longitudinal expansion of the ten-
sion columns as a consequence of load, namely preferably
for the individual compensation of a longitudinal expan-
sion as a consequence of load of each individual tension
column, so that a correction of different longitudinal
expansions of the tension columns, which occur in opera-
tion under eccentric load, and of the inclination of the
press ram resulting therefrom, becomes possible. Due to
the configuration according to the invention of the press
it is e.g. also possible to adjust the punching press for
operation with eccentric load in such a manner that with-
out load the press ram is inclined but under load is
aligned.

In still a further preferred embodiment of

the punching press, the drive mechanism comprises at



6 |east one crankshaft with one or several connecting rods arranged on one
or several crank pins of the crankshaft, by neans of which a rotatory
driving novenent provided by a drive notor can be converted into an
intermttent up- ward and downward novenent for driving at | east one ten-
sion colum of the press ram Depending on the design, the crankshaft can
thus serve for driving only one ten- sion colum, for driving several

t ensi on col ursSsér ongr crarikahad talwi the @sico P rc SlaYiRrS lofC e PruimchiivgiSpr ess.
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symretri cal aiafy@RRREPNS Rrcesirddt RIEVIEe 10t édisi dri &dol wimPurssuings. By
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under |oad can iR&LNSHLR indeN dhe HY eMigIIS, MRIHdN bRt Me SMItHE eX-
actly one crankshaft it is furthernore preferred thgt he r ankshaf t
conpri ses exactly two cr&ﬁktglilﬁsf:a\ﬁﬁi ¢l dFePTEFFARG dt%lla‘éfé bR in each

case in the rlegisan cofe arsehadft thmscriankshafitt @iidalatdilreasti coon dthe si de
facing away the punching press, thus in direction of flow of the
band, wherein it is further preferred that exactly one
crankshaft running in longitudinal direction is present
for driving all tension columns. By means of this, a pun-
ching press according to the invention can be realized in
a simple and cost effective manner in which all tension
columng are necessarily synchronized.

In this case it is furthermore preferred that
the exactly one crankshaft is arranged centrally along
the longitudinal axis of the punching press in such a
manner that a symmetrical arrangement with respect to the
tension columns results. By means of this, the advantage
of a symmetrical force distribution in the whole press
arrangement is arrived at, through which from the drive
side optimal conditions for a maximal parallelism of
clamping plate and ram under load can be ensured.

In the previous mentioned embodiment with ex-
actly one crankshaft it is furthermore preferred that the
crankshaft comprises exactly two crank pins, which are
arranged preferably in each case in the region of an end
of the crankshaft and, at least on the side facing away

from the respective shaft end, are flanked by a radial



fromthe respective shaft end, are flanked by a radial 7 bearing of the
crankshaft dedicated to this crank pin, which radial bearing preferably is
a roller bearing. Such a configuration has the advantage that it becones
possi- ble to arrange the crank pins at the longitudinal posi- tion of the
tensi on columms, so that any bending nonents in the press structure
generated by bearing forces can be avoided. In that case it is furthernore
advantageousbehhahgtbé chanbrahhshbﬁteaeﬁicasedftontbmbhcxdeSpahe fl anked

by a radi al he crankshaf hcate c crank
pin, which ra ear|% %Sﬁg}ngepaﬁﬁﬁr?s roI earlkggg? 5thafl %Iso an
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crankshaf t céﬁobéeﬁept rel ative snall, with an at the same tine sound

rotatory stiffness of sageehAbse@akt i€ P éefﬁfﬁﬁgrkaréhﬁ&v&ﬁ@@gébéé the
crankshaft is deS|gned as_a conposed shaft, i.e de gned as an
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avoided.

Furthermore it is preferred in the two before
mentioned embodiments of the punching press that the
crankshaft in the region between the radial bearings,
which in each case are arranged on the side of the res-
pective crank pin which is facing away from the shaft
end, is designed as hollow shaft. By means of this, the
rotatory moment of inertia of the crankshaft can be kept
relative small, with an at the same time sound rotatory
stiffness of same.

Also 1t is preferred in that case that the
crankshaft is designed as a composed shaft, i.e. 1s de-
signed as an assembled shaft, namely in such a manner
that the part which is designed as hollow shaft is a
component which is separate from the crank pins. By means
of this, a separate manufacturing of smaller components
becomes possible and diverse types of crankshafts can be
assembled from only a few components (modularity), so
that the costs for manufacturing and stock-keeping can be
reduced.

Furthermore it is, in embodiments of the pun-
ching press the drive mechanism of which comprises at
least one crankshaft with one or several connecting rods,

preferred that the crankshaft is designed in such a man-



| east one crankshaft with one or several connecting rods, preferred that
the crankshaft is designed in such a man 8 ner that the stroke of its crank
pins is adjustable. In this case it is furthernore preferred that the
crankshaft conprises crank pins which are fornmed in each case by an
eccentric and an eccentric bushing whichis rotatable on the eccentric in
such a manner that, by rotating the ec- centric bushing on the eccentric,

di verse strokegs ehathehecsambghablt das beaadjpihedlsBydUBanabmé t bhs, the
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receiving thgogékghefQE_a simple way.

If, in the before mentioned embodiment, the
crankshaft in the region between those radial bearings,
which in each case are arranged at the side of the res-
pective crank pin which is facing away from the shaft
end, 1is designed as a hollow shaft, which is preferred,
it is furthermore preferred that the locking means are
unlockable via a central unlocking mechanism, which ex-
tends through the interior space of the part of the
crankshaft that is designed as hollow shaft. This con-
figuration makes possible a simple design with an, at the
same time, easy way of unlocking and, combined therewith,
with an easy convertability of the machine to other stro-
kes.

In still a further preferred embodiment of
the punching press having a drive mechanism which compri-
ses at least one crankshaft with one or several dedicated
connecting rods, the crankshaft is supported in radial
bearings, wherein exactly one of the radial bearings is
designed as a fixed bearing, for receiving the axial for-
ces acting upon the crankshaft. By means of this, the ad-

vantage results that the crankshaft has a defined thrust



ces acting upon the crankshaft. By neans of this, the ad- vantage results
that the crankshaft has a defined thrust 9 bearing, in contrast to the

ot herwi se conmon floating arrangenent of bearings. In still a further
preferred embodi nent of the punching préss having a drive mechani sm whi ch
conpri- ses at |east one crankshaft with one or several dedicated

connect i ng rgds, ihhe GrapksRathel $o5RROLLRE R oEAdbRnonDeabERGRy Whi ch in
each case are dedicated to one of the crank pins and per crank Sln are
supported i nagrsaparané ololsemadnggrt, which housing part in each case is

connec- ted, preferably by sefiew ROruWhBrapeenttabghersbagmpatt ot hat
carries or forns the_ clanpin | at e. nmeans of hi s, the basic structure

. gp . y : t :
of the punchith§ pHBSEiBgNPBESSHURVENEr 8nf&dVer BECERRIEM WHdGParFofBRponent s,
whi ch makes gp@ssibleagavionds chankR@a¢estks thobnst eekskeephng dead cagau-
facturing. In a first altgrnat've enb%dgngnt,of t he pun-. chin prﬁss havi ng
a drive mech&RPSRCHATEN IO pr t58s CaRPRFEaEt dRe SEPRAKSREF £ PWiER6he or
several dedi patedneen- wheehi 1g eadd, chiecach dasécthedend ohet b€ €dmnecting
rod which is reﬂ?te to _the crankshaft .is hinged to.a fiirst end of a |ever

t
or at respectir?8t PFEF 8AdsPGF S&GEFaPifedTierSPPRAIFER 1By Er SSRETEREI r

second ends anesdingegblky,owhichdhpesthy bemgednt eathe cateudsukcenakct-he

punchi ng press . ans Qqf pensi.on_baol t. i ported in an
i mmobi | e nan%gp’agrgﬁggégggiﬁg %FIEW§% unc %ﬁgapggégggﬁdpngﬁﬁg)ga%ﬁ e.g.
vi a a suppor thatr angenest owhifolrmiss thkastienedngoptihéchobyi ngaofs e punchi ng

press having.a. .pi I ever d I;a.a (indi rectly). In
Phi s case thG 1PAKERS Paodh R RSt o lear Brocha ™ Brors san b til1ed
back and for Phidtofimam KeversdconallendopyilpsandmePNERE ScohaEh AgXesd

through rotatiagithe sekapkshaht chEUEbRecmere, sthekl-qveriay Lewersnare in
each case in a region between the first and the second en hi nged to at

| east one t eASCEMTEHPUM of the punching

In a first alternative embodiment of the pun-
ching press having a drive mechanism which comprises at
least one crankshaft with one or several dedicated con-
necting rods, in each case the end of the connecting rod
which is remote to the crankshaft is hinged to a first
end of a lever or at respective first ends of several le-
vers, which levers at their second ends are directly or
indirectly hinged to the structure of the punching press,
e.g. by means of a suspension bolt that is supported in
an immobile manner at the housing of the punching press
(directly), or e.g. via a support arrangement which is
fastened to the housing of the punching press having a
pivot point for the lever and/or via a lug (indirectly).
In this case the linkage is such that the lever or the
levers can be tilted back and forth around their second
end by means of the connecting rod through rotating the
crankshaft. Furthermore, the lever or levers are in each
case in a region between the first and the second end
hinged to at least one tension column of the punching
press in such a manner that the tension column can be
moved upward and downward by moving back and forth the

respective lever. This configuration of the punching



press in such a manner that the tension colum can be noved upward and
downward by noving back and forth the respective |lever. This configuration
of the punching 10 press results in the advantage that the ramdriving for-
ces are split, by neans of which the beading | oad of the crankshaft is
significantly reduced, which in turn favors a high service life of the

press (i “'%ﬁ% Perhthtesarj?n A ayhigh, | Qv al gl pnchi ng
frequenC| es. etot € gear reduction ' t he stroke ‘m)vemant gener a- ted
by the crank %fS Arenshl it t Ry Inesasks @t afjetfertheofbeatiangriand qhitqe

enbodi ment i s-espeniAdd Vi Suiat A% Sof tredidRKe WSS in AluSHcihRURChi ng
presses it is preferred that. the respective lever at its second end via a
lug is indi- &&tt9y MHGeE tlot fhe St fres of (WHE Futaf M@t &35By  neans

of this, thergnhd s thieyadmatagen:t haters UhstagH adnehion) e efldrcaled or ces can
be transferred via teFmSElf)I votin cH:giOI ntﬂﬁo the structure, so that a bending
| oad of the BHhgdhénts ec?rfm]??g%l Pt Wt i T FinRkS SNt I IR -

avoi ded. Thi scdd pardriewarly advantvaigeoits tie dasert herrfigtdmyg qoint i s
formed by an adj ustabl e supporting ar- rangenent., -e.g. by a thre‘ac%d
spindle, by Hehe B RuniTh® PGB Eal  DOSRIOR of (HE Fdt] ng Boint s
adj ust - abl e.stAls® igrdsss”preferred in this case that the respective |ever
in a region between the fir n Y] d.via_a.l i t ed
with the tension co- | urr‘rzlx.t %&C%Eg)ﬁl;n %’flr%h%gj,&%g’ réorl;éz%rlst ﬁr%?rfoebr;sflle?fr}@%(e\tsul ts
with the additliomndspaitanaadetaratats udst saradald yershlvia verfuxals figrdles can
be transferred Mg, this i uQ) i A9 McuA S idnd SuBETaly ebddy thi

enbodi nment of éteh? punchi ng press E?%lat t:lun egjgh cas}a gull eeé&‘s prese}ﬁt by

nmeans of whi dieare &ndhdfs 1 Hdawss gecttiffe abmdadand hatodwifitdnt i klehot e to
the crankshafdniiys weardiGal |for @il deth gk such srdmnery thathid S Riototdg
poi nt  for th%mﬁnt to the structure, so that a bending load of the
components forming the pivoting point is substantially
avoided. This is particularly advantageous in case the
pivoting point is formed by an adjustable supporting ar-
rangement, e.g. by a threaded spindle, by means of which
the vertical position of the pivoting point is adjust-
able.

Also it is preferred in this case that the
respective lever in a region between the first and the
second end via a lug is connected with the tension co-
lumn. By means of this, a horizontal mobility results
with the additional advantage that substantially only
vertical forces can be transferred via this pivoting
point.

Also it is preferred in this embodiment of
the punching press that in each case a guide is present
by means of which the end of the respective connecting
rod which is remote to the crankshaft is vertically
guided in such a manner that its pivoting point for the
lever or the levers is movable exclusively in vertical
direction. Through this a horizontal fixation of this

pivoting point results, which simplifies the linkage of



| ever or the levers is novable exclusively in vertical direction. Through
this a horizontal fixation of this pivoting point results, which sinplifies
the linkage of 11 two levers that are IXing opposite to each other in mr-
ror-inverted manner with a comon connecting rod. Accordingly, it is in that
case preferred that the end of the respective connecting rod which is

rempte from the qkarkehahlf Qs 13 169MPR R el kBJ eBRhNbt Hairt A rf kg i 1 st
ends of two |evers that, seen in longitu- dinal direction of the crankshaft,

are arranged T6ppdSive& tefo MEER o e iPn CRTHCRY GPIFRFELSEd Tdnner, whi ch

prefer- ably, seen in | ongtbudinglydi Eecisoanothtbecaesanksba@kirredi n each
I i m._ Thr ough

case are dedicated,in mrraqr-inversed manner to a. .tensi an col

this there i §$'ta15fe%5l§v§ﬁlfja 5f'%a T eSS A S ESTGR “EAdSof © ﬁ“@&g@s&ﬁ ly
synchronous  dfeimoe eoff rotive Hee rgiatik staifitmisrmsn aa coeoond paftoerimat pee npr ef er r ed
embodi ment _of; 4he punching Bress haying 3 ddl e gechanisminigh gom prises

at | east one c¢rankshaft wit i one Sor "several connect i-ng rods, the
end of each comméctiimgatadn wHi chel sresimsteftto e cranisiesf oppPseach case

is con- DeCt%% @EE% %t%k&sane%d QEr%&fH %%Es%%enﬁ%%%ry W%ﬁ%% %?e%erﬁegion
between its first and second eng1|s hinged to the structure t he punchi ng
press, e.g. Bplipasecsdt 1a Jesgipasdingd Beélrecthen iof $igpereaksngfin i nmobil e

manner at  the RQusi RYRf ke RUWNCRIRG RMesS A 8ekltke Oma@ir@r HAa a
support arrangenent which is fastened to the housing of _the punching press
havi ng a pi vOETSEOR PG Phe Thawaioh &hdFotDgirs &S G PRPreE8ey Pt Pn this
case the |inkagpacts qegelynt Rald UFe d evelsearibe hhniceddhrelk andoiith
around its pivoting point through the connecting rod by rotating the
crankshaft, ﬁﬂ@?é@%sﬁﬁg I“Evef™ &t its second end is hinged to at | east one
tensi on colum of the puon ehsBgoptieadtepnatcheapmafinetretihatbbiemeansi on
colum can b n%yed upward and d rd hy ck .and O%%hc%@ﬁ

. appang Og%W%n 3 dgp%%n%e% Anism whi

| ever. From thi goﬁFPguﬁgglgnegﬁ g'pgnchlnd press the
prises at least one crankshaft with one or several dedi-
cated connecting rods, the end of each connecting rod
which is remote to the crankshaft in each case is con-
nected with a first end of at least one lever, which in a
region between its first and second end is hinged to the
structure of the punching press, e.g. by means of a sus-
pension bolt that is supported in an immobile manner at
the housing of the punching press (directly), or e.g. via
a support arrangement which is fastened to the housing of
the punching press having a pivot point for the lever
and/or via a lug (indirectly). In this case the linkage
is such that the lever can be tilted back and forth
around its pivoting point through the connecting rod by
rotating the crankshaft, wherein the lever at its second
end is hinged to at least one tension column of the pun-
ching press in such a manner that the tension column can
be moved upward and downward by moving back and forth the
lever. From this configuration of the punching press the
advantage results that through the reversal of the move-
ments via the levers, due to characteristics of the sys-
tem already a certain compensation of the masses in mo-

tion takes place, so that only little additional compen-



advant age results that through the reversal of the nove- nents via the

| evers, due to characteristics of the sys- temalready a certain
conpensation of the masses in no- tion takes place, so that only little

addi tional conpen 12 sation nmasses are nequired. Also, a transmssion ratio
of the crank stroke to the ramstroke of 1:1 or bigger can be realized
here in a sinple way, so that this enbodinment is espeC| al | swted s "long
stroke press"satllﬁmt Hies Sefs @54 Led W &Cer Xhgt HRESESS fiardq &Fer in a
regi on betweemd teyafnk sit rang its tsecanth sendkeprodf ar:abloyr magmanse:amf a bolt
formngasvmvelll IS dlrectl h|n ed to tructure of the
punching pr 55, esaoqizts'ig< k1\7>‘é[r i¢al® \Eél h(?I’IZt%‘ t % orceéns]ooéiglﬁne 5
transferred \isa etdpesipilMat isng teal rwts t“dcirigye skt mSSAI S0 it is pref erred
| this case that Lhe Iespenlive.Levet at bisraccand.and knconagered via a
lug with the tension columm. L§> advantage is arrived at
t hat subst anttiiald y easiry iveret |r@glqmrk@éisve@@n itlse fiirsys e édﬂan%qqmds

pi voting poi Ring F';Hr‘e'l"e&@?ﬁ%p H;} e efrerar edh1ich ddtd remRodiy BNt f the
punching press that a quide is present in each case by means of which the

end of the caricot iy I @d:tlmfblﬁlaesei tendte qu%%%@mf&uansmg

vertically icded i ?théft Farmnren Rhatyeihi semddisRreiusiorlss mem vabl e
in vertical |rect|o The, end of t he connectl ncHJ rod which end is renpte

fromthe cra FEFESY tHi%s Chtsy Bl %8 i SSGTHIE -

direction, is via a I ugAQ@@nettt g piretiet-bredf |1hsthe@dc¢afset heaat theast one

| e- ver. Throu%hthlv, (L)L ag& of tvvode rs, which are Iylng opposite
to each ot her WL MY of &t afrerd §hE drfe SBTISESHCAIM | le, to
a comon connedth nger m@nshem)mﬂmssimd mea@mscmfdltmglsy, titte isslvarefaerer ed t hat
the end of the.r onn b f 4l t nkshaf t
i s hinged, vi raé salggrzsiLlrQ,ate %thnsr%%fnt(?gtﬂh sYZereft%{/E\/g')L %évgros %m gl%are

opposite to é@cftr@tdﬁrerraﬁdewa this pivoting POlnt
Furthermore, it is preferred in this embodi-

ment of the punching press that a guide 1is present in
each case by means of which the end of the connecting
rod, which is remote from the crankshaft, is vertically
guided in such a manner that this end is exclusively mo-
vable in vertical direction. The end of the connecting
rod which end is remote from the crankshaft and in this
way 1is made immobile in horizontal direction, is via a
lug connected with the first end of the at least one le-
ver. Through this, the linkage of two levers, which are
lying opposite to each other in a mirror-inversed manner
and are horizontally immobile, to a common connecting rod
becomes possible.

Accordingly, it is preferred that the end of
the respective connecting rod which is remote to the
crankshaft is hinged, via separate lugs, to the first
ends of two levers which are opposite to each other, are
immobile in horizontal direction and, seen in longitudi-
nal direction of the cranks shaft, are arranged in an
mirror-inverted manner, which preferably, seen in longi-
tudinal direction of the crankshaft, are dedicated in an

mirror-inverted manner in each case to a tension column.



i mmobile in horizontal direction and, seen in longitudi- nal direction of
the cranks shaft, are arranged in an mrror-inverted manner, which
preferably, seen in longi- tudinal direction of the crankshaft, are
dedicated in an nirror-inverted manner A each case to a tension col um. 13
By means of this, the advantage of a conpact design and of a necessarily

synchronous gy Yde%gls‘)foft%ltsenst'}@ fRrardt WIS Jrs AlddngRdralgesiRgr ey it s,
in variants of the two before nentioned alternative preferred embodi ments

of the pun- &Hi rfg IFCESSIT WhiTRAHEENE O 1theT &dpdetd Fercoietdng  rod

whi ch s renmatgrio 1@1%@@@@%“ is hinged to two Ievers whi ch are
opposite to each other an % seen in. longitudi naIf k‘ gtl og)eg

cranks shaft, arranged i A C&fPH trortSind8r V8 1ARARePL Href &Pe ﬁ’gF the

t ensi on co- Imode@ \mjt@rria}te_viee\pe:réfemw earbeadmmﬁ:lst eft ahwagun-ot her in
an mrror-i ny r.ted nmanner. ar e é:%dl %tat ed, re%%' eI ow téejtri ui des

ress. in end
are in ari gl I'T'§I1I’ID connecte each Ot parjtl CU ar Vi a yoke.

By this, a staabiwhizdt iien mefndtse d@@@@r@mm&w@mm@mﬁd dtchémwo resul ts
and an advant }gtcrho%‘icet' O%fl.tber%odr %the‘%r CER UL the f ansion

col ums Vlat econes p Ul’t ernore It is, in varlants of

the two be- flcﬂf@lﬁfelrﬂhr@ﬁedilé]etcérm iofe theefcaianks Ehsddi mamranged Ha

punching presg \Mll&%xcq@%ré&eméxor e GORenRAl Qﬂhe Herds ilpNGidudi nal
expansi on of the tension colums as a consequence of |oad, preferred that

the means forlWBifpere $4ticdh e d 9VEHd t%crli’alaregxﬁ’éwgsdf?eoftq fe@3tensi on

colums  as &GS QGURRL @iGfrdroath @i e e si-ghed Ia&eSta@ala:arfegmerm trat by
means of themthe p&?SI tion and p referabllétthe vertical position of

t he
pi voting poi et & 1086 &I UGS Fe A ithé HEIG 6 (GBI E ng
press is adj wsitth aalcm otarl,y ipr efeartaklul aduniirg 20 gerkat.i (By afhitshe gpress. By
this the advant arri fodtﬁ;[ t hat .an acclhust nent of % %c%% ition of the

r am becones 6bss |1%atﬁ§ﬁb| &en81on columns among eac
results and an advantageous introduction of the driving
forces into the tension columns via the yoke becomes pos-
sible.

Furthermore it is, in variants of the two be-
fore mentioned alternative preferred embodiments of the
punching press which comprise means for the compensation
of a longitudinal expansion of the tension columns as a
consequence of load, preferred that the means for compen-
sation of a longitudinal expansion of the tension columns
as a consequence of load are designed in such a manner
that by means of them the position and preferably the
vertical position of the pivoting point of the respective
lever at the structure of the punching press is adjust-
able, namely preferably during operation of the press. By
this the advantage is arrived at that an adjustment of
the position of the ram becomes possible, namely by ad-
vantage also during punching operation.

For doing so, in this case the position of
the pivoting point of the respective lever at the struc-
ture of the punching press preferably is adjustable by
means of a threaded spindle, namely preferably with the

aid of an actuator driving the threaded spindle.



vant age al so during punching operation. For doing so, in this case the
position of the pivoting point of the respective |lever at the struc- ture
of the punching press preferably is adj ustabl e by neans of a threaded
spindle, nanely preferably with the aid 18f an actuator drivi ng the threaded
spindle. 14 Aternatively, it is also preferred that the position of the

pi voting point of the rem%@ﬁrh\é@.lk@\wr at ikhg1sbr yekuee ety thacpynehi ng
press is adj ustabl e by nme- ans of an eccentri < whi ch can be é@ ned by nmeans

of an act uatoE WHiCeh S &Er BN TG ECSES & fpltife &SP egddr/e Iséitut i ons
are wel |l proveér, sctesxtctelfxfeearf tihee pamdhsake prasd fiur thigumspas 1al |h§)WrrfeGr an

aut omat ed settln ad ustln of the .pivating point via a control stem
Furt hernore iS5 $ “&Hgk’t\ﬁ?r’bg o ercrie%t SivédS, aIter atlve
preferred en‘lwntlurae;m;rs wdm‘ldhh@rqcfmahlryg comess oWl @h pdemartiesy eans for the
conpensation of a |ongi %ldghng {ggggl %Qiece)cvetliﬂe Eg%honcgglturg’g% @S a

consequence of load and I'n mhlc severa vers For 't and downwar d
movenent of ttheet eémsi o@ feol wmes fard hepmesenta ]l lawe feirn a@a@wtloew@ed S

dedi cat ed t0 £x3GHY AR5 iSRS I ¢ %ot&rn%f eidied that o heneerdi cal

position of the prvoting porrnts of the |evers can be adj usted in groups or
mdependently’a}’éifte@ach ot her. Thus, such prefer- red enbodi nents of the

punching press conprise sve%ehe&mo&evertsﬁCCthkfaglbetghefcltwerrawot Be-first
ends of which in each case ed to or connected with the end of a

in
connect i ng r G@LhMER LRSS arﬁér?ﬁtné‘ NEMPERE SEF &Rk § 1mept s G Wke | evers

directly or ipnﬂicmelrgl )pr@rse hibiged domprtike sfebulet Lfroe @fhet RenpemehRitignpr ess in
such a mannergt sp ctive | ever rot %t the rankshaft t hrough

The connect R§. od Bt THE TR SHFRESE B §FEn ar B GTS TR R Ay potnt.
In this case comieequ@m@es afn lem:ih ag@sen azm,chaeetvhaeradaslevm Hexr htynebel ng

hinged to a yoke Whigh BRMBILS dRHkERS LN (Gl YT Hnged R.cR SLensi on
present, wherein each lever is dedicated to exactly one

tension column, preferred that the vertical position of
the pivoting points of the levers can be adjusted in
groups or independently of each other. Thus, such prefer-
red embodiments of the punching press comprise several
levers according to the claims, the first ends of which
in each case are hinged to or connected with the end of a
connecting rod which end is remote from the crankshaft,
wherein the levers directly or indirectly are hinged to
the structure of the punching press in such a manner that
the respective lever by rotating the crankshaft through
the connecting rod can be tilted back and forth around
its pivoting point. In this case, the levers in each case
are, as the case may be, by being hinged to a yoke which
connects two tension columns hinged to a tension column
of the punching press dedicated to the respective lever
in such a manner that the tension column, through sviwel-
ling back and forth of the lever, can be moved upward and
downward. Thereby, the punching press is designed in such
a manner that the vertical positions of the pivoting
points of the levers can be adjusted in groups or inde-

pendently of each other. In particular for punching pres-



of the punching press dedicated to the respective lever in such a manner
that the tension colum, through sviwel- |ling back and forth of the |ever,
can be noved upward and downward. Thereb t he punching press is designed
in such a manner that the vertical posi%gons of the pivoting points of the
| evers can be adjusted in groups or inde- pendently of each other. In

particul ar fQespynehi %u&r %%nlsﬁonS%%mnh@ f 4k chensi @A cEOl-WRRS o rehizeh in
each case are ar- ranged in the re%lon of 't he outer cornerig of the press
n

ram by doi ng38g°thdpsEsi BEGIOP 6f &RSoptitREl CE3RFERsRL H6n PSS Enequal

def or mat i ons refn, ceFPABERLS sdUe Heo p@@@&fm 14kl C olfoadh ©@tdmallonginipedisaal
expansi on of the tension €9 eg F% urin unchln% 3 ratl n arlses si nce
the ram canB&%& tuﬁﬁﬂaﬁleﬁ 5 @18P§n% ng “prate" €SFhfough a
pur posef ul dm&herénbdadpugtla@n@ﬁtmﬂenpdseupan31o@foﬁh&hﬁlt@hﬁn@np@bﬁts of
the | evers I pt S r.ther ferred odi nent s
of the |nven55%ﬁo D??%ég% F%%cgﬁngh%gg&gg%?%c ggﬁ%gé SH%%OWI%% r%%b

fol | owi ng de@@mlpelbﬁpbypﬂeadéedftph@h@raWam@sngThéﬁQEnumﬂamMIOEdg 1 a
cross section rr%ﬁ%ge @u&lp'a%tefreﬂn 4iHROARr 659, 3ETALALR0 1 %@%M\s%@t' on
along line A-Ain al tion alo line B-B in
Fig. 1; Fig. o3 éhﬁo@lvpéwnﬁnp@lpﬁé Qéné éeﬁﬁé§s of t he Flgures 1 and 2
with the press ramrenoved; Fig. 4 two horizontal sections through one of
the two nmachi ne housi ngs of the punchlno press of the Figures 1 to 3 with
different variants of sp‘-- . Pt t gheWalPist ment of the ram
Fig. 5a advertlcaL SeCtIBﬂrthéﬁUgBeQBQrﬁﬂ éhﬁodﬁﬂﬁﬁgsldﬁstﬁbomgvbhﬂe F-Fin
Fig. 3 and Fi 5 Fig orj zontal secti.on thro on the ram
gui des along |Heaéﬁée Ergpb hf gﬁgegggnt Salms and %% t%e ow

following description by means of the drawings. Therein

ad

show:

Fig. 1 a cross section through a first pun-
ching press according to the invention along line A-A in
Fig. 2;

Fig. 2 a longitudinal section along line B-B
in Fig. 1;

Fig. 3 a top view onto the punching press of
the Figures 1 and 2 with the press ram removed;

Fig. 4 two horizontal sections through one of
the two machine housings of the punching press of the
Figures 1 to 3 with different variants of spindle drives
for the height adjustment of the ram;

Fig. 5a a vertical section through one of the
ram guides along line F-F in Fig. 3 and Fig. 5b;

Fig. 5b a horizontal section through one of
the ram guides along line G-G in Fig. 2 and Fig. 6;

Fig. 6 a cross section through a second pun-
ching press according to the invention along line C-C in
Fig. 7;

Fig. 7 a longitudinal section along line D-D
in Fig. 6; and

Fig. 8 a section along line E-E in Fig. 6.



Fig. 6 a cross section through a second pun- ching press according to the
invention along line CGCin Fig. 7, Fig. 7 a longitudinal section along
line DD in Fig. 6; and Fig. 8 a sectioT along line EFE in Fig. 6. 16

Modes for Carrying Qut the Invention The Basi c configuration of a first
punching press according to the invention is evident fromthe Fi- gures 1
to 4, which show a crossMséeti 6br( Ergrylhg eutl ehgi tndenaliogsection (Fig. 2)
and horizontal sections hrough one of the, machine_hgusings. (Fi 4) of the
pun- ching press, as weIITh s%5%98pcgpgﬁ98ﬁ?81Pﬁeopuﬁc%ﬁﬁ§@ Pé%?g%ﬁth t he
press ramrempress @EEicprddng A ¢ae bevesenont he kasidenst fucturtdeoff it-he
punchi ng pre nsi sts ,of i i.n 15h., ., a one

cross- menber %ghﬁtﬁké4élgﬁggﬁg§%¥§?§'%%%%ﬁh%%ﬁkégy'ﬁggﬁé g?fs%kews 15d are
i nt er connect é¢n@ithidéach ssteon Afdge t2he agiCampirigopitatle SERtilpese i s
arranged a RESSSIHAPNE MieR ke JHi%dhyuearpect@d g 4h E&“Ehbe%ﬁnOH
colums 2 that aré in each case arranged at ifs outér_ corners. Every two of
the tension CHIGENSTESSn éscieddses &r & BeditCHt 88 1o thife PORAHESL wo nachi ne
housi ngs 15, phblys waiCl hien pRaeh Gase rahdregontraign Bhe drive nechani smfor

t he respective tension cglunns which is dﬁécrlbed in _the f%II w ng, and
are supported in a verti €8l C@PspFa& abFBenRAfer FRTYGFHES 3Ti K Fhem
wherei n the guindes ng aresshownisadtish cfuitde sdphdhts hehisdmoat 1the 1S&e time

form parts qf the housing coyer of t.he respecti.ve machi ne. housi ng 15,
156, The gui 658 371 R SEBTEGHTAL 1GR 8F Snreh. LI CbBIatS! & ed Her

ration Of expl airfed nore into
detai |l el sewer echysmednscafewst R driager esiteacamdieblyedame th each

nelnet! o gk ol s Spihid Ly goman s A detfe S0l
manner that tHess ddéime lof Wikl igxiraloiehesonngctiegngiithdifivalr diensdonon of
the tension cohwmms 2 k@S @%e in each case arranged at its outer
corners. Every two of the tension columns 2 in each case
are dedicated to one of the two machine housings 15, 15b,
which in each case also contain the drive mechanism for
the respective tension columns 2 which is described in
the following, and are supported in a vertical displace-
able manner in guides 3 in them, wherein the guides 3 are
mounted in guide supports which at the same time form
parts of the housing cover 4 of the respective machine
housing 15, 15b. The guides 3, the configuration of which
will be explained more into detail elsewhere by means of
the Figures 5a and 5b, are inclination-tolerant and sub-
stantially momentum-free and are the sole guides 3 for
the press ram 1. As can be seen, they are arranged in
such a manner that the middle of their axial extent in
longitudinal direction of the tension columns 2 lies ex-
actly in the ideal or medial band movement plane X, res-
pectively.

The two tension columns 2 which are dedicated
to one common machine housing 15, 15b are, inside the
machine housing 15, 15b, at their ends facing away from
the ram 1 in each case rigidly connected with each other

via a transverse yoke 5, which in turn with two lugs 6 is



actly in the ideal or nedial band novenent plane X, res- pectively. The two
tension colums 2 which are dedicated to one commobn nachi ne housing 15, 15b
are, inside the machine housing 15, 15b1 at their ends facing away from
the ram 1l in each case rigidly connected With each other via a transverse
yoke 5, which in turn with two lugs 6 is 17 in articulated manner hinged to

four |levers ZnviagthehlisteBamabherendsgeld theseukevernsers whivgla aoetkaci ng
away fromthe centre of the press are hinged by nmeans of lugs 7a to spindle

nuts 20, whi & for adjustnent of the respective pivoting points can
vertically be displaced e spﬂadbéStheseTmevdtbve ehitheseespandhgs 19 is
acconpli- shed b wor m wheel s in each_ca sg foge her with

beari ng unit f? f§8 CFEFr§u6b0F§ greﬁé Fé?pelpﬁe YEHFnEF Of9 I n
order to avoildiga UarMDn@pohdﬂhengmﬁndwe WhuchQOUp@dj@SKUE@tI@ﬁathﬁDVEHEHt

o, e, SBncheldorile cinomd:s B40 pampoess an antis Wwepi el g |1 the

co- ver 20a. the entre o t he
press are coﬁ@é@ﬁé@sté9tw6hﬁndép@ﬁdéﬁtt@@ﬁe ﬁ@éﬂdﬁ@sré&slg By ceE@dd -of a

comon connechi-nd piog kel theelhe 14PPEHL 8R0S ok alhe cerRrRNeG RGOS t8 I N
operation per- _forma stroke novenent and are gui ded by neans of sliding

bl ocks 21 ind Pré&irguir@es 27 |ar3rs§h§ﬁ*ré(err§ﬁﬁelsupﬁ%ttlﬁl@ EESnRESPERG Irod bol t

can only perfer @pandakt noal IlﬂiD\bQEﬁ%rﬂ tol Bvbhd bO\ﬁ@Efnlh@r@Q lmree%qundtllée
connecting rods % there is arran a_common cr.an 1%f 3
crankshaft 9™%02%§Pef f"h&o&ﬁt\}é’ c RN Cwhitc i e Spfl&dﬂrw?d y &R
eccentric 10santiddr ecceridr icompushiergad. anthreudltadewriniend nofthieheoeccentric
bushi ng 9 relatlﬁ% to the eccentric 10 the resulting total eccentricity of
the crank plﬁ f0 can be changed, which corresponds to a changed stroke
of the crankshaft 9, 10, TB® andst hér ehet hevakso7t shacbhamgedastingkehef the

punchi ng pre%%ntEQ BQethe press are connected to two independent con-
necting rods 8 by means of a common connecting rod bolt.
The upper ends of the connecting rods 8 in operation per-
form a stroke movement and are guided by means of sliding
blocks 21 in linear guides 22 in such a manner that the
connecting rod bolt can only perform a vertical movement.

In the lower, large bores of the connecting

rods 8 there is arranged a common crank pin 9, 10 of a
crankshaft 9, 10, 29 of the drive mechanism, which is
formed by an eccentric 10 and an eccentric bushing 9.
Through a turning of the eccentric bushing 9 relative to
the eccentric 10 the resulting total eccentricity of the
crank pin 9, 10 can be changed, which corresponds to a
changed stroke of the crankshaft 9, 10, 29 and therewith
also to a changed stroke of the punching press. In the
present case, the punching press can be adijusted to a
number of exactly defined strokes, in that different re-
lative angle positions between the eccentric bushing 9
and the eccentric 10 can positively be locked by means of
a locking bolt 32. The locking bolt 32 can be unlocked by
means of an unlocking mechanism 31. Thereafter, the ec-
centric 10 can be turned relative to the eccentric bush-

ing 9, while the eccentric bushing 9 is temporarily se-



present case, the punching press can be adjusted to a nunber of exactly
defined strokes, in that different re- lative angle positions between the
eccentric bushlng 9 and the eccentric 10 can positively be | ocked by neans
of a locking bolt 32. The | ocking bolt 3% can be unl ocked by nmeans of an
unl ocki ng mechani sm 31. Thereafter, the ec- centric 10 can be turned

relative to EU@e@CQQB&hbﬁ Eu@hlngn@y9meahbl@ftaelge@anbslwh@@&hbag Bei s
tenporarily se 18 nst turnlng Eé means of a |atch 25 which can be
nksh

aga
i nsert ed mntﬁnﬁeFéﬁghwﬁFth 5?60 hrRéSEP aft 9, 10, 29 consists of the
two crank pins 9, 10 arrhsgedahRskach easeoat29tSOEﬁdstandfotheatholIow

haft 29 which h th_each .oth d
ot ot cctod w FASBNCBUBE T50- Ut £ CPCoRUpADr EBG WEER ot AFce™Fl EHEPnd Beati ngs 30

and one fix- aetobéawi Bga38 kn whéchwintachbneehousihgscisnklpbnsThe
unl ocki ng neaeagaﬁﬂs g%haE?h%%n ﬁ tﬁgwﬁkbﬁ §98§9959§r Vidyed Gaupl ipg shaft

28 running in the centre o that can be conmonly
act uat ed fromst kopporsedewotht harpenéhpagipoebsanhngh é@nﬁﬂds@@etﬁéxflxed

beari ng 33. er,si:de g t deiver
sub- assenbllg? %g%F?BB E?a&g tg%u%gﬁ gﬁgﬁgbewﬁghg§ﬁaftﬁgtheSErankshaft 9,

10, 29 are ab¥'aAGEANT| HEERABASTE PéaPreeCanBERbEAsHifonearht REhemaydas in

notion, to ea¢boggh&n§asha@tf@@n&uﬁﬁqn fia FBSScegORPREB$athenhbevel 16 is
hinged, in each case in addition to the lug 6. The centre of this |ever 16

i's supportedSPaf taz?oﬁégaBVetﬁéﬁnéﬁnlHeaCBHWPn&M| 8RR tEAx TiPPh ERREShou-
sing. The ba@&d@ndfothéhpuhehehglﬁresshwnged tompreeus- ther eixght 14 and
drives same in era on_in g recti - _on.o osite onthe ran11 The
mss- for cos PRAGRFESLonOBT C"Eng SFFoRe 5 8 cbBoRLAFRa " n CERES w
Fur t her nor e, drpushesng- aedsmbllase2présEatbrahechcéuecaraadgédyaheehe bottom
e ! e ISR VR RS g 1o Sognd g boyge 13 orive the
t he conpensation of In order to realize a compensation of the
masses in motion, to each bolt 6a the front end of a mass
compensation lever 16 is hinged, in each case in addition
to the lug 6. The centre of this lever 16 is supported in
a rotatable manner in a bolt which is fix with the hou-
sing. The back end of the lever 16 is hinged to a coun-
terweight 14 and drives same in operation in the directi-
on opposite to the ram 1. The mass-forces in direction of
the stroke are compensated in this way. Furthermore,
pushing rods 11 are present, which are arranged at the
bottom side of the respective connecting rod 8 and via
levers 13 drive the counterweights 14 in the direction
opposite to the connecting rod 8, for the compensation of
the horizontal dynamic forces.
Fig. 3 shows a top view onto the punching
press with the press ram 1 removed. The four tension co-
lumns 2 are depicted in section. As can be seen, for each
tension column 2 there exists an adjusting gear 35 with a
servo motor 34 for the adjustment and at best for the
control of the position of the pivoting point of the res-
pective lug 7a. The respective servo-gear-motor-unit 34,

35 for the adjustment drives, via a worm gear 16, the



t he horizontal dynamc forces. Fig. 3 shows a top view onto the punching
press with the press ram 1l renoved. The four tension co- lums 2 are
depicted in section. As can be seen, for each tension colum 2 there exists
an adjusting gear 35 with a servo notor;g34 for the adjustnment and at best
for the control of the position of the pivoting point of the res- pective
|l ug 7a. The respective servo-gear-notor-unit 34, 35 for the adjustnent
drives, via eweswrongearvdon wieellol8 r egipicht | v awof irevhepird8of whiieh is a

fixed part ofylhescd e P ndf FrdSan ' Q SRALES P &dj ust ment
SHT Tt g, B Th

of the pi votlng points o pos e ram1l,
whi ch under ekcere erVCP‘E)Ja%Bd?O?&Ih‘éS p?fasfshﬁ? EYEE] ?ﬁnn@s@%ﬁ%% t 5L gier at ed

through di ffefefte | 0001 1 U-witi ARl LEXPANSEONSE P tN8ad €SI Ofle COFEWRSyZy Can be
conpen- sated. Further details of these before descrij bed means for

conpensat i ont AAMNI B Pt RF Pral S eHFAFIER 7 duer QU oRHE LS hel $RF5F®N col ums

ﬁf t he drivedﬁﬁéihaébt;%&éii@n§r@ﬂmth$ ntéﬂﬂfeld)@féohﬁhﬁso,{] Rt gn Hel%m%%sh?m ﬁ
ori zont a SecC- io 1 roug oneo two g | he ous| (0] t he
L B e G R T LT el

| ongi t udi nal foxdi ¢@apemaof ot h@f rmclmmltaﬂcelmbe@immmzvadm@mto widddon- |y
one gear not o i ne hO Si n envi sa

4 e as is
depicted in ¢ et%? gtﬁcfn%a?? o? Iflm%s %“s %%inv%em%%}éannll M ?)ﬁ‘lgsdféase for the
four tensi onlzmottluembeﬂt lonl § d)ﬁVOFI@)tO‘t gearclunsieowlddy 135r arentuskdseamher ei n

in each casg; &tp gears 36 Wﬁé c&grrgd%fﬁ@g&ﬁu%?n%c g;tﬂ% Chl ne

housing are in a ro a ry manner connecte
Fi gures 5a afite SiRHoWNS aet¢onsof hi?l@%ugﬁlgl@ﬁ%s of t$he3 gui de supports, vvherei n

Fig. 5a shows a verti- cgl @ﬁél&hf@é&d&&ﬁmq@w he, qui.dei Suppt al ong
line F-Fin Fig. 3 and Fig. 5b, respectively, and Fig. 5b~ shows a

hori zontal s®E¥F@N @ oMy tﬂil%éﬂ@@% Y. PR Fi Y. VoL 1R petiF vaty. As
can be seen,1gashe Qjeé).hemci@cbhf 34, 35 per machine housing 15, 15b is

envisaged, as is depicted in the right half of Fig. 4. As
can be seen, in this case, for the four tension columns 2
only two motor-gear-units 34, 35 are used, wherein in
each case the worm gears 36 which are arranged in a com-
mon machine housing are in a rotatory manner connected by
a hollow shaft 24.

The Figures 5a and 5b show sections through
one of the guide supports, wherein Fig. 5a shows a verti-
cal partial section through the guide support along line
F-F in Fig. 3 and Fig. 5b, respectively, and Fig. 5b
shows a horizontal section along line G-G in Fig. 2 and
Fig. 6, respectively. As can be seen, each of the four
columns 2 is guided in the guide support from two sides
by means of sliding blocks 50 through which an oil flow
passes. From the side which lies opposite the tension
column 2 this sliding block 50 has a hemispherical bore.
A nut 51 with spheroidal end in each case serves for ad-
justing the play or for readjustment of same. Through the
cover 52 on the one hand the lubricating oil is charged
and on the other hand the adjusting nut 51 is secured. In
this way the sliding blocks 50 can be adjusted with the

nut 51 in said thread to or away from the column 2. By



colums 2 is guided in the guide support fromtwo sides by neans of sliding
bl ocks 50 through which an oil flow passes. Fromthe side which lies
opposite the tension colum 2 this sliding block 50 has a hem spheri cal
bore. A nut 51 with spheroidal end in egch case serves for ad- justing the
play or for readjustnment of sanme. Through the cover 52 on the one hand the
| ubricating oil is charged and on the other hand the adjusting nut 51 is
secured. In thhés vy adieastagk ngs bhocksedRicarhde adjestmanw yéarhe nut 51

N said thread Lo. o AYAY AL O Lhe, £OLMIT 2oy Bre20cak s, rLdies advant age i s

arrived at tha many years of operation the play of these guides can
be readj ust et FnVEXeryS¥adyyway. The basic configuration of a second

punching press accordi nghd ddde- idventd ot Sorappare e ddmghiechfigures 6

to 8, which show a section through the 1gunchi n ress %Fﬁg 6\%,) a
| ongi t udi nal PE&E% i BRCEHT bUYht OnE hatFVe ?l?%el%ﬁ@ﬁﬁ%“ ress'(B'g. 7) as
V\ﬁ“ as a ?eEic_i;@fk;st@rmlgé'l, Osglei&llal é};}@d; &f'@ehd:@i/@ﬁ tamfcaur@len@hgé p@n@}mmc_ﬁi de of
the press (Fig. 6 As already,in the.pu in ress,_according to, .the
ventton SHEREET hUTHe: M hureetiRebriabirE A% R ShE8dh 287 424 punchi ng
press consi s¢§ wifie tpunaigthy nereswusings 16 {onbgl bres nacheneidwousing is
shoun here) and,, of one grpsssFenber, doa vilh. ,000Pi 09 phate; &1 ophi ch by
wi Th™ each ot her. h

neans of scréws afe connecte ove e clanping plate 27
there is arréengedrespre8sgratm 1, which is rigidly connected with four (only

two are visi- ble) tensign coldums 2, Wieh idrigach fase & rdanged, at  its

outer corners. Every two of the t'ension colums i'n each case are
dedi cat ed t otlmel BfERHECR WBh@itie hi et PROUEISIFRS 150 vhi ch¢ nP@akd case al so

contain the gfiveurEchani s feichheyresdestivesiensi on €pbuanshZndhich is
described in the follow n and ar orted jn a ver- tical djs ceabl e

manner in guitediBES Nl héﬁ%’él%‘?%‘ﬁ ﬁ?éﬁf'%&ﬁ?%ja}?gtbst%@ﬁ%i}&%%ehs l in the

first exenplaf yodb@ross-member 15a with a clamping plate 27, which
by means of gscrews are connected with each other. Above
the clamping plate 27 there is arranged a press ram 1,
which is rigidly connected with four (only two are visi-
ble) tension columns 2 which in each case are arranged at
its outer corners. Every two of the tension columns 2 in
each case are dedicated to one of the two machine hou-
sings 15, which in each case also contain the drive
mechanism for the respective tension columns 2 which is
described in the following, and are supported in a ver-
tical displaceable manner in guides 3 in them, which are
identical to the guides used in the first exemplary embo-
diment and are shown into detail in the Figures 5a and
5b. As already in the before described exemplary embodi-
ment, also here the guides are arranged in the respective
machine housing 15 in the ideal or medial band movement
plane X, respectively, likewise in that they are mounted
into guide supports of the housing cover 4 of the respec-
tive machine housing 15.

Furthermore, also here the two tension colum-

ns 2 which are dedicated to a common machine housing 15
are, at their ends facing away from the ram 1, rigidly

interconnected with each other via a yoke 5. Each yoke 5



di rent and are shown into detail in the Figures Sa and 5b. As already in
the before described exenplary enbodi - nent, also here the guides are
arranged in the respective machine housing 15 in the ideal or nedial band
novenent plane X, respectively, li kewi € in that they are nmounted into
gui de supports of the housing cover 4 of the respec- tive nmachi ne housing

15. Further npssejhn a&@%lhe&ﬁﬂ:fﬁ hmémtﬁ@iM%IWJ Uy al?pﬁvcy\m}@he amfnﬁ@ﬂi ﬁat ed
to a common nrchi ne housin 5 _are, at their ends facing away fromthe ram
L Tigtay FERRR oMot aiT Btk GUHRY o o Joke B e tth Yk 5 21 16
in turn, wWtprésgsob wa bovdss Tn zapiweiabl eevermein dimgedotoinhe ends
facing away from re. of . press o er , ich | evers
inam rror-Y%th%ée:‘ﬁae%?%%nﬁle% ?Ilgég%lptgéostf ee%%ﬁ\égtcljﬁg%t h@?‘fz ﬁ%‘ge¥¥éw\;u)e’rs 7, Ta
are in each taserée nin headh dehee bt weledh mhadle thetedels theih twoegeddtric
shaft 8, 8a i i i \e heg 5 housi iaa piyvot abl e ganner
supported iﬁ&t eligc'éﬁ%ﬁ@%%%s%n%£€5§'?%% eccezgéiglsha t%ES, 8a can be
pivoted in keeshemisihge U5 Byt deehsINE t SHapRPEEef t 10 pllametagyinears (in

Fig. 8 partighlyishom) thY SB8a8scficWhehdhe, PRSI cald 1198 Pivéheapiyoting
points of the levers 7, 7a at the structure can be changed. The ends of
these | ever st TRUSHPE N ArkeY fBeaRs nyt t MLt WHtH il Presrar@edFe each

case via a bolt rLonnecheek i By psvetab) eoyaiets Wbt hviai Pustihagodaig- 18,

18a, which in turn_in each case via. a%congo&bo#t S cgn- nected in a

pi vot abl e manhe? U tHE HRM LR Y BT Hiepen-"dettV Tohnect [ T od'i6, 164,

whi ch end i ssthectemde ofat hee closwmgedi ng rod that is renpte to the

crankshaft. The up- per 1(3}{1edse o&s tohte tchoegwecltei‘;%gfg o7ds 6 &J{E&Pe{ﬁaé i%p_ perform
[ D i ding 0

a stroke novenent and i'n each case are by neans df s cks 17
guided in |i¢eay Ye desntifa oh Suelpeesmnmer in hetch heagonmba comhkting rod

bol texcl usi y6lye &ag P8t o 9B 2aly L thedhe MMYARN -pLah g | oyes, | arge bore
18a,qwhich in turn in each case via a common bolt is con-

nected in a pivotable manner with the end of an indepen-
dent connecting rod 16, 1lé6a, which end is the end of the
connecting rod that is remote to the crankshaft. The up-
per ends of the connecting rods 16 in operation perform a
stroke movement and in each case are by means of sliding
blocks 17 guided in linear guides 17a in such a manner
that the common connecting rod bolt exclusively can per-
form a vertical movement.

In the lower, large bore of the connecting
rod 16, l6a there is arranged a crank pin 9, 10 of the
crankshaft 9, 10, 28 of the drive mechanism which is com-
mon for both connecting rods, which crank pin is formed
by an eccentric 10 and an eccentric bushing 9. The con-
struction and the bearing situation of the crankshaft 9,
10, 28 are identical to the first exemplary embodiment
according to the Figures 1 to 4 and therefore do not need
to be described here again.

Since due to the eccentric shafts 8 which are
fix with the housing the movements are turned at the ends
of the levers 7, 7a, so that the pulling lugs 6 move up-

ward when the pushing lugs 18, 18a move downward and vice



rod 16, 16a there is arranged a crank pin 9, 10 of the crankshaft 9, 10, 28
of the drive nmechanismwhich is com non for both connecting rods, which
crank pinis formed by an eccentric 10 and an eccentric bushing 9. The con-
struction and the bearing situation of the crankshaft 9, 10, 28 are
identical to the first exenplary enbodi Aént according to the Figures 1 to 4
and therefore do not need to be described here again. Since due to the

ecceﬂt ri cds Maa‘xlgg ,ﬁ i\Ml”litQ'ﬁ AleBnbdd DnaMtt h;hft ft@xeﬂ@iﬂﬁcﬁlr@?ﬂ@éﬁ%c&cﬁrr@ tur ngd
at the ends _of the |evers 7, 7a, .so at .the pull.in ugs nove up- war
when the pusti g9 dg¥yers *°f8a %é:odmr SHiEE %er?tgée, inthis
enbodi nent afydthen purehitrg rprespacearidimet tthe hevinvemidsares dugketo t he
characteristi,cs, of the systema certain conpensation of the noving nmasses

Tage, . . . . ;
takes pl acd °fiie rest of the conpensati on of noving nasses is realized in
that the outer ends of fthe peslti nd Ithgs cor®ens8aiiom edchmoydsy avesskisnged to

the upper end gfeA ¢ ARMENSaLI O el ANl Lo By dihictie (hemass figppes Tn di-

rection of the stroke are conpensate ermore, p s 11 are
present, whilth &f@ dny &aged csa REaundegedsitde thfe URPaesisttdivé connect i ng

rod 16, 16a &pghaMiiah orffdigneviia | enens k3, dile peunteyvweights @4 in the
direc- tion opposite to the connecting rod 16, 16a, for the com pensation

of the hori Z&ifttdiCTdWarfilte e Fey CHRERRRS o -s EE IR TISugPWhe hal f of
a lever arrigrgemRiy 1of ore mdenf, aiwiching pressaal ong tid nevderE in Fig.
6. As can be seen,_the levers 7, 7a overlap in the centre cgl thh%gress,
where they arée i H EcH CREEVIVE KO % F€Puhi nPd gL e

dedi cated tdrithkemviki ngeaskro 1he wrd efurdtkewdaedigat ad deanneget idigea-od 16,

16a which end is the end that ,is renote to the .crankshaft. The ends of the
levers 7, 7a Wl PP Fadihd " 5 omTthe Centre "oF 't he press 9 each
case Vi a bolgesisadanort kg puld i idlaggg- a6 dediacateed drretshem are hinged to

Fig. 8 shows a section through one half of a
lever arrangement of one side of a punching press along
line E-E in Fig. 6. As can be seen, the levers 7, 7a
overlap in the centre of the press, where they are, in
each case via bolts and the pushing lug 18, 18a dedicated
to them, hinged to the end of the dedicated connecting
rod 16, 16a which end is the end that is remote to the
crankshaft. The ends of the levers 7, 7a which are facing
away from the centre of the press in each case via bolts
and the pulling lugs 6 dedicated to them are hinged to
the transverse yoke 5 of the tension columns 2. In their
centre, the levers 7, 7a are in each case supported in a
pivotable manner on the eccentric shaft 8 dedicated to
them, which at its both ends is supported in the housing
15. The eccentric shafts 8 in turn are in each case by
means of an actuator with planetary gear 20, 21, 22, 23
pivotable around their bearing points, by mean of which
the pivoting centre of the respective lever 7, 7a with
respect to the housing 15 can be changed and with it the
hinge point of the respective lever 7, 7a at the housing
15. As a consequence of this, the distance of the bottom
edge of the ram 1 to the upper edge of the clamping plate

27 can be adjusted. For this reason it is possible to



the transverse yoke 5 of the tension colums 2. In their centre, the levers
7, 7a are in each case supported in a pivotable nmanner on the eccentric
shaft 8 dedicated to them which at its both ends is supported in the
housing 15. The eccentric shafts 8 in tugg are in each case by neans of an
actuator with planetary gear 20, 21, 22, 23 pivotable around their bearing
points, by nmean of which the pivoting centre of the respective |lever 7, 7a
with respect resprhe h@u@ﬁﬁéelEHGaﬁO@éi@@ahgédhaﬁd wirt khietret ke thienge poi nt
of the fespecg'tp\é%ﬂo%‘i% fco7% %tretc*&et'iﬂx%‘l?bggtl?:i o%stﬁec%% %%%% of this,

t he di stance e of to th per e t he

cl anpi ng pl at €engrecgh Eéeaéjaﬂ‘stledAlﬁ@r ithiis P@§§éﬁ’1let iYs tb@§5|t1§>| e to 23
respond to di therert toelinRdnBeibghtse Oant HELBdks LheenResS Ridkitty to
correct the position of the |ower dead centre of the ram1l. Also it is
possible by this to correct atilting of the ram1 under eccentric |oad. 24
Clains 1. Punching press with a clanping plate (23, 27) and with a press
ram (1) which |lies opposite the up- per side of the clanmping plate (23, 27)
and operates to- wards the clanping plate (23, 27), which press ramis
noveabl e up and down via four tension colums (2) by neans of a drive
mechani sm arranged bel ow t he band nove- nent plane (X) of the punching
press, wherein the press ram (1) is guided exclusi- vely via the tension
columms (2), which are guided in such a manner that the press ram (1) and
the tension co- lums (2) can be positioned obliquely under eccentric | oad
by the tension colums (2) being inclined about axes of inclination running
in the region of the band novenent plane (X) of the punching press. 2.
Punchi ng press according to claim1, wherein the tension colums (2) are
gui ded exclusively in the region of the band novenent plane (X) of the
punchi ng



press, in particular in inclination-tolerant and in par- ticular
substantially nonmentum free guides. 3. Punching press according to one of
the preceding clains, wherein in each case two tension colum ns (2) lying
opposite to each other are fixedly connééted with each other, in particul ar
in the region of their ends facing away fromthe press ram via a
connecting elenment (5)¢314;Runching press according to one of the

precedi ng cl ai ns, wherernthe punching press conprises exactly four tension
colums (2), which are in each case arranged in the region of the outer

cor ne;I s of theI ram 4( 1) 1. Pununeki @%’e@@e%tﬁﬁ@obdia!ﬁ@ih@ @D:laiitf@ 32§ndm_ -
according tq clai ,..wherein in eac ase .the .tension cQlums ichin
a direction 2t7(r3ar‘?§{aerws]€vy{](? HE Fardd™ eﬁf‘g’rﬁc%ilﬁeec,st io(ﬁPoaSrchq ;E}F‘Fg )posite to
each ot her ate?midehelfr Hrewerl anpdshand aaennect, e® M tandeageatteer tbd-a a yoke
(5). 6. Punchin Less rding .to o of, -t,he recedi | s, wherein
the drive né%lgﬁigﬁE%éﬁ%%?gél E%ﬁgﬁE( S,ngf ﬁﬁﬁ' 4%9%%g;§%ggg§%, 20, 21,
22, 23, resmqpeetileelup drgl ddwe corppemsat itemsgiora dadngintsudizialbyexpan-  sion
of the tensianeoldims di2l AdLEANIRAUENCE a Al ik RAI Gibvr. for the

i ndependent conpensation of a long- 1tu expansion as a consequence of
| oad of eachndnidirlagieduadl) tadnditen revlaiimy Presg. Punchi ng press according to

one of the preceding chaiFei Wigleihckhe dri (& )Mehani s eipigss at
| east one crankshaft (9, 10, 29 or 9, 10, 28, respec- tively) with one or
several coniécty g c?é? CENsiEn AeHUMNS of2 ) h AN S8 (BT of a rotatory
drive novenmeiicH B Gardied RO dHe Hrdipnalah and downwald ganeimntcd-or
driving (e st @ colums L), ol he Biss Lam (s, P10 press
respecti - load by the tension columns (2) being inclined about axes

of inclination running in the region of the band movement

plane (X) of the punching press.

2. Punching press according to claim 1,
wherein the tension columng (2) are guided exclusively in
the region of the band movement plane (X) of the punching
press, in particular in inclination-tolerant and in par-
ticular substantially momentum-free guides.

3. Punching press according to one of the
preceding claims, wherein in each case two tension colum-
ns (2) lying opposite to each other are fixedly connected
with each other, in particular in the region of their
ends facing away from the press ram, via a connecting
element (5).

4. Punching press according to one of the
preceding claims, wherein the punching press comprises
exactly four tension columns (2), which are in each case
arranged in the region of the outer corners of the ram
(1) .

5. Punching press according to claim 3 and
according to claim 4, wherein in each case the tension
columns (2) which in a direction transverse to the band

movement direction are lying opposite to each other at



vely) runs in longitudinal direction of the punching press, and in

particul ar, wherein exactly one crankshaft (9, 10, 29 or 9, 10, 28,

respectively) running in the longitudinal direction of the punching press

is present for driving all of the tensimn colums (2). 9. Punching press

according to claim8, wherein the crankshaft (9, 10, 29 or 9, 10, 28,

respecti - velé),is arranged centraII% al ong the Iongitu i nal axis f the
e : e Eﬁtc

punchi ng pre§8eih LG¥RTaSRERANEFSt RAPNCGFER Fé5Pe t 8t PRE VeAsPoK 66l ums
(2), a symmet(sjcal arrangenment results. 10. Punching press according to

claim9, wherein the crankshaft.(9, 10, 29 or 10, 28, respecti- vely)
conpri ses exactly two crghkﬁﬁpﬁélég,piﬁfé %ﬁ?%ﬁg%%g %ar?ﬁ%u grgﬁﬁ each case
are arrangedpiractiéngegilenmef aherend ohet Heigpamkshaht s@9com@rigesor 9, 10,

28, respecti - y) 1and,at ast, ,at ,the,si aciRg y-Erognth es-
pective shaf?eéﬁl é%g’fﬁghkgg’b§4é ?gdigﬁ gga?fngB(3%¥@OF%26§bfhge%rankshaft
(9, 10, 29 opegtively2gforespecrprekeyratdedi eat edlppgthirdivpank¥prR-(9, 10),

whi ch bearing;ibR oPaEhbCHLAL b8 Bofiakher (Bgarkng. cdhscRUBERENGFPIEES,
according to claim10,  wherein the crank pins (9, 10) in each case are

flanked at BBt R2§Fde¥1lBy ACralh&l 1begPPRESPSOTOBPERRetePRNRSNES £ONFY, 10,

29 or 9, 10, i28dihespeaphmeliyh deducabedelOehbesorcianl pifnea®h 18Hi -which
in particular is 2 rol | er bea- ring. 12. Punching press according to one of
the clains 168111 GABPeFAIUMB ¢Pankshaft (9, 10, 29 or 9, 10, 28,
respectively) in the regvonrbetiery phese sadvadlindeasi ogs 680 hewhich in

each case are_arranged at .t he iLde.of the.crank pi 9,1 facLng away
8 gg.g§ R gcgi SBU %1seg

fromthe shaft--end, é@?gng casta oFlgﬁﬁgﬁaP . . ncWPng press

accordi ng toabnéeeafbtt hee clankshaftt d91210wheéPebn Phelér aBRshakepe®, 10, 29
or 9, 10, 28, Lespegiiyebut b deskgned.sincerpasedoghaik, ifg, 1s5a),

for the transformation of a rotatory drive movement into

an intermittent upward and downward movement for driving

the tension columns (2) of the press ram (1).

8. Punching press according to claim 7,
wherein the crankshaft (9, 10, 29 or 9, 10, 28, respecti-
vely) runs in longitudinal direction of the punching
press, and in particular, wherein exactly one crankshaft
(9, 10, 29 or 9, 10, 28, respectively) running in the
longitudinal direction of the punching press is present
for driving all of the tension columns (2).

9. Punching press according to claim 8,
wherein the crankshaft (9, 10, 29 or 9, 10, 28, respecti-
vely) 1is arranged centrally along the longitudinal axis
of the punching press in such a manner that, with respect
to the tension columns (2), a symmetrical arrangement
results.

10. Punching press according to claim 9,
wherein the crankshaft (9, 10, 29 or 9, 10, 28, respecti-
vely) comprises exactly two crank pins (9, 10), which in
particular in each case are arranged in the region of an
end of the crankshaft (9, 10, 29 or 9, 10, 28, respecti-
vely) and at least at the side facing away from the res-

pective shaft end are flanked by a radial bearing (30) of



such a manner that the part (29 or 28, respectively) which is designed as
hol | ow shaft is a conponent (29 or 28, respectively) which is separate from
t he conponents formng the crank pins (9, 10). 14. Punching press accordi ng
to one of the <clainms 7 to 13, wherein tde crankshaft (9, 10, 29 or 9, 10,
28, respectively) is designed in such a manner that the stroke of its crank
pins (9, 10) s adjustable and in artlcular wherein the cra kshaft (9,

10, 29 or 9,th®, cr S?%%%e??lve@y) Lopr? sesd crafk 5?ﬁgefélvﬁg¥ whi ch in
each case ar@eaﬁe@e@dbyoamh9sceﬂankaiﬂ0)9anﬂoan eleten-béatrtnhushi ng (9)
arranged on sane |n a rotatable, manner .in such a manner that, by turning
the eccentrik® t%) oﬁofke eccentr?c (10), different strokes of the
crankshaft (9 10 29 orlm, H@;cmﬁtgrwsqmtaqﬁetmlm}xrtdaecleaﬁjlumed 15.

PunChi N0 P B RCEST BLOG. Lol LA 10 IBPT AN Lhe eacenielor Liflqand the

eccentric bushings he"respective crank n certain posi
27 tions re&ﬁtb@@ht%l@%%hbbtheraételIb@k@bm@ b%ohe@ﬁsth¢ C¥®@k$h@fheans

(32), in partscui@r Dy Hpags of aztaOcté@gectbpvél%%edteatéettbnehﬁscertal n
stroke of the crankshaft (9, respectively). 16

Punchi ng pr eS52REcRE™i MY tbObIaWh1QQ e%dpa§EE%¥H@ﬁgl¥oac¥%1%?{5 ©&herein the
| ocki ng meansjfg2) are unlockable V|a a central unl ocking nechanism (31),

whi ch extends through the interior ace of the part (29 or %
respectively) of the cr airks AFRCR @‘91 o3y e AN BB NG ¥hedi§ vel y) t hat

i s designed asaam@oimomoshattwhéfelﬁunh@|@ga@keﬁsfecc@rdtmg t® onespf the
clains 7 to % y@ereln t he. crgg shaft hégrelo 29 or 10 28

respectively) is sUpﬁ%? %%t%%e di & bari lon(%%tw%%? %S%hg?%%%lexactly

one of the rheiaindeatdhps wif BGh B@)e@¢ht©@ser@n&s@arang®d 409,tRke or 9, 10,
2 o Tor oS LR e, ARG L) ok EREIRai00 the

end, is designed as a hollow shaft.

13. Punching press according to one of the
claims 11 to 12, wherein the crankshaft (9, 10, 28 or 9,
10, 28, respectively) is designed as composed shaft in
such a manner that the part (29 or 28, resgpectively)
which is designed as hollow shaft is a component (29 or
28, respectively) which is separate from the components
forming the crank pins (9, 10).

14. Punching press according to one of the
claimg 7 to 13, wherein the crankshaft (9, 10, 29 or 9,
10, 28, resgpectively) 1is designed in such a manner that
the stroke of its crank pins (9, 10) is adjustable and in
particular, wherein the crankshaft (9, 10, 29 or 9, 10,
28, respectively) comprises crank pins (9, 10) which in
each case are formed by an eccentric (10) and an eccen-
tric bushing (9) arranged on same in a rotatable manner
in such a manner that, by turning the eccentric bushing
(9) on the eccentric (10), different strokes of the
crankshaft (9, 10, 29 or 9, 10, 28, respectively) can be
adjusted.

15. Punching press according to claim 14,
wherein the eccentrics (10) and the eccentric bushings

(9) of the respective crank pins (9, 10) in certain posi-



29 or 9, 10, 28, respectively). 18. Punching press according to one of the
clains 7 to 17, wherein the crankshaft (9, 10, 29 or 9, 10, 28,

respectively) is supported in radial bearings (30, 33), which in each case
are dedicated to one of the <crank pins_(9, 10), and wherein the bearing or
the bea- rings (30, 33) dedicated to a érank pin (9, 10) is or are nounted
in a separate housing part (15, 15b), which in each case is connected, in

]particul ar s de tl%ld_,attiQfﬁaa tcf%ddl‘ﬁbdl@isl iangs2%a:rc12ka(b1153’vl)9bw\/ﬁrﬁé‘éhh§aj’ﬂies or
ornms, res- pectively, the clamin ate . 27). 19. Punchi ng press
accor di ng t o e 9785 13K ms ' ¢t rlté,c% & ‘%Wser?fcﬁ %ancg%rgqf t he
connecting Wbddds (33) ,1Gordaattricch icertennt estiraolehe forank shafrtkdis £thi nged
to a first end of, at, ] east, o | ever (7 whi_c | ever at its second end
directly or {brfdﬁroéctzldy s i nrigoefdezgte’o ’i(erig)éjes trlt]"cetIl r>e‘ (15, 15a, 15b) of the
punching press in suchl®.meumehitgaprese lkeverdiTp by cdtdti Ag e cr ank-

shaft (9, 1 - t_h n i ) - i C ar ound
its seE:ond ganctf,%gg&le 6%1&9[}:}116 Qne\slcegp’ ((%%ﬁé%%r{ %ﬁleéﬁroe&?glr?bgneﬁag\r%gn@fzﬁs_a%r%?st and
its second enddakdiile Hed a ¢egtt Yadlasinlorak irsh siesmage|m( (1), ofhidhe

punching pressddy sush@Hmmer fdat; dhedersian o BHB}t( 2)o £y ey, noved
upward and downward by reci procating the lever (]Qﬁ 20. Punchi ng press
accor di ng tdfe(ﬁ%%li@lwvﬁéﬁi &ihe 1TSS | Ve 1 verr Y P atr it% s€tond end

via a |ug (oepdctiRidged drad hes dddiciid® 1% ndowl¥naf. the punching
press. 21. Punching press accor%ié,{n%oto one of the clains 19#3 20, wherein
the respective lever (7) %i-nPARcRgRloRTEECWEETFLLTE & OR%d 9%t £h§econd end

via a lug (®laings conneated widde trhe Heergiagnksted itnm( 4,2)10,229 Runchi ng press
accordi ng tq pn of the ccf 19 to 21, wh ' q)cas.e a. guide (21,

. 8 espec li%i r.rLB u &f & nrlan 'ea ¢! earings .
22) is presént Ay meARS D Whidh the e C{ﬁél resdple?tlve COm" necting rod
(8) which is(Zlendte taod héregredink shafdt liys arer of the radial bearings
(30, 33) of the crankshaft (9, 10, 29 or 9, 10, 28, res-
pectively) is designed as fixed bearing (33), for carry-
ing the axial forces acting upon the crankshaft (9, 10,
29 or 9, 10, 28, respectively).

18. Punching press according to one of the
claims 7 to 17, wherein the crankshaft (9, 10, 29 or 9,
10, 28, respectively) is supported in radial bearings
{30, 33), which in each case are dedicated to one of the
crank pins (9, 10), and wherein the bearing or the bea-
rings (30, 33) dedicated to a crank pin (9, 10) is or are
mounted in a separate housing part (15, 15b), which in
each case 1s connected, in particular is bolted, to a
central housing part (l15a) which carries or forms, res-
pectively, the clamping plate (23, 27).

19. Punching press according to one of the
claims 7 to 18, wherein the end of each of the connecting
rods (8, 16, 16a) which is remote to the crankshaft is
hinged to a first end of at least one lever (7), which
lever at its second end directly or indirectly is hinged
to the structure (15, 15a, 15b) of the punching press in
such a manner that the lever (7) by rotating the crank-
shaft (9, 10, 29) through the connecting rod (8) can be

reciprocated around its second end, wherein the lever (7)



tically guided in such a manner that its pivoting point at the respective
| ever (7) is novable exclusively in vertical direction. 23. Punching press
according to claim?22, wherein the end of the respective connecting rod
(8), which is renote to the crankshaft,2ds hinged in a conmon pivoting
point to the first ends of two levers (7) which are lying opposite to each
ot her and, seen in longitudi- nal direction of the crankshaft, are

mrror-invertBd® TaBieR PRCPSERI EbFaf 158Bn2PR FbRgPETaPAarndi FECEEBA of the
crankshaft agedi foaati 1&Qsti OMertefdsmBAnesldedi cal edft eha pliABREAY col um

(2) in each case. 24. Punchin ress. accoy di to one of th cl al 7 to
18, wheroi n PheoEnioP“6Ach BORRGELTAG r BA° [185 TBayCulen 74 Fefiobs to the
crankshaft isocednepvedd amhfihdawhwastl epdretiatoteastgonkel tgeexr(77) 7a),
oo e 35001 on betweep 1he TS do Ll soeondyend Lefiinged | to (he

n
structure (15, 15a) of the punc'?ung'g ess in suc nmanner that’the | ever
(7, 7a) can bwkeretnptbeatedpeardvuadlevsrpi Vbt ahgipsi aecohdoagd vhe a

connection 1 od,(18;) 162 hyehoLating Lheuerankshatt (9, 1055780 uherein

the 29 |ever ?7,.7a) at second end 1s hinged to af [east one tension
colum (2) oPun@kipEneheRg-press in such a manner that the tension col um

(2) can be noved upward and ﬂ@M@hiM@TﬁréﬁéQMQQDf&fﬁ@r@@aéﬁ@gofh@héeVer (7,
7a). 25. Punching press according to claim24, wherein the respective |ever
(7, 7a) in acteyrenlbetdedh VRETEIRsERENHCFPSCEEEBNYSERA, (Th pAreicul ar by
nmeans of a beflioh8petwedhreet! ¥ihknogddat orEheesbnacenaeviisba 16g) (ef the
punchi ng press. 26. Punching press _according.to one of the <clains 24 to 25,
wherein the ?5558@??9Ee$evégh(??e7ﬁ?n§foni?81§@Eoﬁa)end is connected to the
tension colum (2) via 2| ugut&ind priuncihiagrdptesstacens dbhigche® one of
the claims z24.10:20, whesein 10, 685N; G288 R 94LEe,(d81ad R, 22) is

present by means of which the end of the respective con-

necting rod (8) which is remote to the crankshaft is ver-

tically guided in such a manner that its pivoting point

at the respective lever (7) is movable exclusively in

vertical direction.

23. Punching press according to claim 22,

wherein the end of the respective connecting rod (8),

which is remote to the crankshaft, is hinged in a common

pivoting point to the first ends of two levers (7) which

are lying opposite to each other and, seen in longitudi-

nal direction of the crankshaft, are mirror-inverted,

which in particular seen in longitudinal direction of the

crankshaft are in a mirror-inverted manner dedicated to a

tension column (2) in each case.

24 . Punching press according to one of the

claims 7 to 18, wherein the end of each connecting rod

(16, 16a) which is remote to the crankshaft is connected

with a first end of at least one lever (7, 7a), which in

a region between its first and its second end is hinged

to the structure (15, 15a) of the punching press in such

a manner that the lever (7, 7a) can be reciprocated

around its pivoting point through the connection rod (16,

16a) by rotating the crankshaft (9, 10, 28), wherein the



is present by neans of which the end of the respective connecting rod (16,
16a) which is renote to the crank- shaft is vertically guided in such a
manner that it is noveable exclusively in vertical direction, and wherein
the end of the respective connecting rokq16, 16a) which is renote to the
crankshaft via a lug (18, 18a) is con- nected with the first end of the at

| east one lever (7, 7a) . 28, Punching press according to claim27,

wherei n the &fEeHf Yhe7?és%%c%?%es%%ﬂ%%c??ﬁgl?o@lTi%d fapal WARER PRerenvte

to the crankﬁ@@éiom5c@1@@@d ¥j aosethdapahehl tgsptdSs iﬁaéu&n thgahhest ends
of two Ievers % % mhlch arf I% g ogg05|te to each ot gng seen in
| ongi t udi nal ti3 ?e%??o eFLPReCet WAkshat t C3Ar B e ¥ed FRYAY r?% REFch in
particul ar seendithtought tdt hprodat eag th@nl@@efhE7praakshaft are in a
mrror-inverted nmanner ﬂfd'ﬁaﬁg}g to @réggflcoco%ryrmté%;lé?% h case.

Punchi ng press accordin ai'm ai m erein ensi on
colums (2), WM©r@hmchh¢heespeveIge(Fevéa) Whi ¢h) | maanregbeni hgeveed nanner

are |V 409 9PROBLLE: { 0n8achs OLDELAT Endlodl oo 1 Ly Lhepy el 9nad0e bel ow

their guide are fixed onnect ed mnt eac articular via a yoke
(5). 30 Punledi g %kesg @tt@@@lhght@ggdatﬁwthn@tr@%%@¥@|thtoléﬁé of the
claims 19 tocR9, pWherehd phessmeans (18, 19, 20, 34, 35, 36 or 8, 20, 21,

22, 23, res- pec%lvely) for the conpensation of | ongi t udi nal expan- sion
of the tension colums (&- U%C%HF%W&@%OWW & PRes?HnEE i n such a

manner t hat @Yaﬂ@§n§4oﬁot@§n1&H@reiﬂ PRet ieybasr veetigabrpositven of the

ivotin oi nt of ective | ever respectiv I S adj us-
Pable a? Fhelgfr%%?%?g 1 plﬁS%Q“&%%Se%fé?h%h%uﬁ%%?h@ $§g@n ?%ypﬁ??lcuiar

during operatibngofethe press. 31. Punching press accordlng to clai m 30,

wherein the position of ge Y n oi n sP tiv Iever (7) at
the structure (15, 1b5a, %.b) OEQ% ég §EGS§ accoréﬁnﬁi “one'dF ¢
claims 24 to 26, wherein in each case a guide (17, 17a)

is present by means of which the end of the respective
connecting rod (16, 16a) which is remote to the crank-
shaft is vertically guided in such a manner that it is
moveable exclusively in vertical direction, and wherein
the end of the respective connecting rod (16, 16a) which
is remote to the crankshaft via a lug (18, 18a) is con-
nected with the first end of the at least one lever (7,
7a) .

28. Punching press according to claim 27,
wherein the end of the respective connecting rod (16,
16a) which is remote to the crankshaft is hinged via se-
parate lugs (18, 18a) to the first ends of two levers (7,
7a) which are lying opposite to each other and, seen in
longitudinal direction of the crankshaft, are mirror in-
verted, which in particular seen in longitudinal direc-
tion of the crankshaft are in a mirror-inverted manner
dedicated to a tension column (2) in each case.

29. Punching press according to claim 23 or
claim 28, wherein the tension columns (2), to which the
levers (7, 7a) which in a mirror inverted manner are 1ly-

ing opposite to each other are dedicated, in the region



punchi ng press is adjustable by neans of a threaded spin- dle (19), in
particular with the aid of an actuator (34, 35) driving the threaded
spindle (19). 32. Punching press according to claim30, wherein the
position of the pivoting point of the reg pective |lever (7) at the
structure (15, 15a) of the pun- ching press is adjustable by neans of an
eccentric (8), in particular with the aid of an eccentric (8) which can be

rotated by neabaw dihedr £4148 arr ot Bredly prenneetief YiohprdcesCE ¢ anet ary

gear (20, 2lin Zar2idulads.-vEAnghjdge press according to one of the clains 30
to 32, wth several levers (7 or_ 7,

7a, respec- tivel ich in each case

are dedicated to one tend orf “RgHdith R%5SS 1 qqé%Qﬂm&ﬁcf do rd
novenent of ddwordaspecs ives tehstion codimm (2)td rdDUghereiproeati ng of the
Wher o1 n the [S081 1 GHE oF° 1 prvbtI hy PolT & or thed ] evers (7 ohed Ta,
respecti vel ypecavdly) athustles ¢omppoepsiar ¢ hdepemdent byifiabnegaeh- ot her.

sion of the tension columns (2) as a consequence of load

are designed in such a manner that by means of them the

in particular vertical position of the pivoting point of

the respective lever (7 or 7, 7a, respectively) is adjus-

table at the structure (15, 15a, 15b) of the punching

press, in particular during operation of the press.

31. Punching press according to claim 30,
wherein the position of the pivoting point of the respec-
tive lever (7) at the structure (15, 15a, 15b) of the
punching press is adjustable by means of a threaded spin-
dle (19), in particular with the aid of an actuator (34,

35) driving the threaded spindle (19).

32. Punching press according to claim 30,
wherein the position of the pivoting point of the res-
pective lever (7) at the structure (15, 15a) of the pun-
ching press is adjustable by means of an eccentric (8),
in particular with the aid of an eccentric (8) which can
be rotated by means of an actuator which in particular
comprises a planetary gear (20, 21, 22, 23).

33. Punching press according to one of the
claims 30 to 32, with several levers (7 or 7, 7a, respec-
tively) which in each case are dedicated to one tension
column (2), for the upward and downward movement of the
respective tension column (2) through reciprocating of
the dedicated lever (7 or 7, 7a, respectively) around its
pivoting point, wherein the positions of the pivoting
points of the levers (7 or 7, 7a, respectively) can be

adjusted in groups or independently from each other.





