1 Punching press Reference to Related 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 in its entirety is incorporated in this
application by reference. Technical Field The present
I nvention relates to a punching press acéording to the preanbl e of
claim1. Background Art
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Reference to Related Applications

This application claims 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
in its entirety is incorporated in this application by

reference.

! Technical Field
The present invention relates to a punching

press according to the preamble of claim 1.

Background Arc

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 cuter 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 directiocon 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 is 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
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ching press with a staticnary 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 wmanner that it per-
forms the upward and downward movement needed for the
punching operation. The guidance of the press rvam 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



This object is achieved by the punching press according to clains 1.
Accordingly, the invention concerns a punching press with a
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well as at the tool side, with & 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-
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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 nmaximumresistance
against tilting of the ramin longitudinal direction as well as
transverse thereto can be achieved. In that case it is,
i n enbodi nents of the punching press in mhlch two tension colums
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results. 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, wnhich 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



In this case it is preferred that the at | east one crankshaft runs in
| ongi tudi nal direction of the punching press, thus in direction of

fl ow of the band, wherein it is further preferred that exactly one
crankshaft running in longitudinal direction is present for driving
all tension colums. By neans of this, a6punching press according to
the invention can be realized in a sinple and cost effective nmanner
in which all tension columms are necessarily synchroni zed.
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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 wmanner in which all tension
columns 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 c¢rank 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



Furthernore it is preferred in the two before nentioned enbodi nents
of the punching press that the crankshaft in the region between the
radi al bearings, which in each case are arranged on the side of the
respective crank pin which is facing away fromthe shaft end, is
designed as hollow shaft. By nmeans of this, the rotatory nonent of
inertia of the crankshaft can be kept re?atlve small, with an at the
sane tinme sound rotatory stiffness of sane. Also it is
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are lockable in certain positions with respect to _each other

| ocki ng nmeans, pref er abl EUb§REEERY Rt hdist £ SFrFﬂel’ae‘F}P%lti"fcbﬁ?/eéPrﬁ
speci fi c strokentoforidie exbadki sdatk, oAntladjpusiohenty poespechét ctheexact |y

defined stroke val4es bQCoRs RASSLR! Kot dbdh $hIPLEAYEY - 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 it is preferred in that case that the
crankshaft is designed as a composed shaft, i.e. ig de-
signed as an assembled shaft, namely in such a mannexr
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 compconents (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-



If, in the before nentioned enbodi ment, the crankshaft in the region
bet ween those radi al bearings, which in each case are arranged at the
side of the respective crank pin which is facing away fromthe shaft
end, is designed as a hollow shaft, which is preferred, it is
furthernore preferred that the | ocking nmeans are unl ockable via a
central unl ocki ng mechani sm which ext endls through the interior space
of the part of the crankshaft that is designed as hollow shaft. This
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ot herwi se connage féDatr rgljastabgement obftipeatingys. is arrived at. |[|n

still a further preferreq eqRodhgEiall dif2e PUBRRERGS PLAS S A And
drive mechani sm whi ch conprises at |east one crankshaft with one or

several dedi ch¥Ee REHHSAS 1§ £B6sreERRC el 4hIediart Piassappot R
radi al bearings, caddih ipps@agbneaseciar e grditc aicedatd 68Redf by Modr-ank

pi ns and per crank n are .su rted | n.,a separate hausj I..
whi ch housi nglrb%rr?eﬁonns ’ezg’gﬁf%éf%g?iesggoin%%kc]tn&jE%O;:)L%és'f’ erIEgEI lflﬁgy(ﬁ)s_(:lrﬁelwi ng,
with a centratitwusi iy geectifiinastrakeies tdre foyemssthét el anpidigigslat e.

By means of thisy ddigRasicG StEUgEHIe Qlr e RYRERENGaPLES ShEDE
built fromseveral, smgll, mpdul ar conponents, which nakes possible

savings in thROTHRIE ot asEIERIRe¥PY ng and manuf act uri ng.

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, l1s designed as a hollow shaft, which is preferred,
it is furthermore preferred that the locking means are
uniockable wvia 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



In a first alternative enbodi nent of the punching press having a
drive nmechani sm which conprises at |east one crankshaft with one or
several dedicated connecting rods, in each case the end of the
connecting rod which is renote to the crankshaft is hinged to a first
end of a lever or at respective first enfs of several |evers, which

| evers at their second ends are directly or indirectly hinged to the
structure of chi g Y, ﬂ@gﬁg f p i ol t
that is suppo%ggﬁgyﬂ'gﬁp?ﬁﬁgbi%g Egnﬁgg at esﬁbggpﬁgﬁo?mﬁigﬂxp
punchi ng pres@rrargetenty et Heagigdsvia a support arrangement which is
fastened to the housing ah thelpuachingdy @3 fhgveagefbdd ntpaimt

for the lever ﬁnd/ or .via a |l ug (Lndi rectc!l%j). In this case the |inkage
is such that Fhe PEERE BFFES B0EFE9 A’ S M Ea BENk "ana  f oF iR
around their sesosd rbthyreeamsnsbhehe wonneots vy sedetht odghicated
rotating the crapkshald . Jay t REEMOLEN LN d EXEIs o&ggﬁﬁnaf;dm each

case in a region between the first and the second en inged to at

| east one t enBERFIRFT uthish fRe SBORCARPRY Presedifassenta BRIt Ghfat

the tension celamm wals kexdpeed cupnrr i ang-«auppai-td ey i AN | Sgpdrdie
and forth the_respecti vecl e Thi s.confixgcur'ati on, of the.gucn&;\rilencg_

ever
10 press resuP?gs T tHE v Fgggol'lﬁh?gt%ae r am &ralc\l?i ﬁas?o%ces are
split, by neansdofpwdficchalillye byearragitdadridth theeotankshafising part

signi ficantlyheducsd, MiGh fbRnbULRe f VNS BhGReSeBY GEahd fr O
the press (little wear and tear) and a hi gh precision even at high
punchi ng freqt®hti 61 BiFSiCo SFRECHRER e IPYRCHE NEHBTEEF R PE

novenent generaird fnont heveranksaelve moddliar ideepbeageat sar wahee merkde sof
t he press, thj odi %n i_S.es [ i 1 S }
press". ybésgﬂﬁe 1s§€’hl?pgﬁgh?#ge{sp?égs%’goi%? Féggéé e%rgcgﬁ%at
the respectiviatteymimat its second end via a lug is indirectly hinged

to the structure of the pUNGhENGsPresSerBY iVRABRLOAI hbhS . off NOTL Pusi-
t he advant age t hat substgllgtl,allg_ ag%/%ver ical forgces can be
] i

transferred viaRhiRFSHYERVAETp PN EHc At ED SB R hLICH 2t
bendi ng | oad béadthercompent&shattovithgridempisestral poditatsd con-

substantial | yxgé‘é’@irfgeq‘ody," $n éaBgf Eé%é"fﬁ{é %n%d‘é%“kﬁge(?&ﬁné&%@%otdhe
pivoting point TS formed by an adj ustabl'e supporting arrangenent,
e.g. by a thréakdd Wpinediese by Feansratshivich isheipeedi kala posist on
of the pivoti&gy o Bt leveadp¥Sh@bl€spective first eAHSOoflsdweral le-
preferred in this case.that the [es ective I&ﬁxer in_a r(ﬁgl on bet ween
the first and’¥fie SBCGHdLENETTI &% a 1Tl 1 EHAnEEERA Pt A TFE %R on
col um. By neandsimfettilyl $iingeiotozoim adtruivlriet wfr ebal psnohiny tthess,
addi tional adyantage fhat sebstaniiald %00 VehhECal LQLS&S&fNPe
transferred vi ggl:t 2%2 plrvoting poi né or R n
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



Also it is preferred in this enbodi nent of the punching press that in
each case a guide is present by neans of which the end of the
respective connecting rod which is renote to the crankshaft is
vertically guided in such a nmanner that its pivoting point for the

| ever or the levers is novabl e exclusively in vertical direction.
Through this a horizontal fixation of this pivoting point results,

whi ch si mpl i f 65 Lhe L 1ka0e, Ofpe Lhn/00bevens: thal Ane ddividg cor-
opposite to edch ot her in mrrorcinverted manner w th a conmormn
connecting ro@ges are split, by meanrdiaigmpichtthe hepxing leageof the
pr ef err }ad t h?tﬁrtamsﬁeﬂﬁoﬁt %@ﬁﬁ&pﬁﬁtﬂ% re@noees} itﬁlﬂicfl?ditry\ﬁﬂu?':ﬁl ![fﬁvors
renmote fromthe ¢ranksha r mon_pivoling point w e
(irat ends of % foTeUBr Eehar LSt B PORBF! Lt 1ot AT ErEh EEREt he
crankshaft, armdaar angbdpoppisidre gveneathhoghepunahingr fireguennvessed
manner, whi ch pRceter 8hlYoeseeidldionablughoal e ALEGHd Al Lafiera
crankshaft, in each case are dedicated in My rror-inversed mafner fo a
t ensi on col um¥edThRYoblh €hrek tdele withpe BHealtwRie Bfrancesepicet
design and of taengeessar ihys SO RS 1dr b¥SeOfalMp iARTDORCOLHBPS.
In a second al ternative preferred enbodi nent of the punching press
having a drivé ﬁ@gﬁaﬁfgﬁgmhich conprises at |east one crankshaft with
one or several dedicated Adormett prgchods, prémsend tofi seack feonaécthaly
rod which is LGEOLEshOcEIe cTARkshAl lirbnsEa6ha Cane Vi GOMECtgd pkth

iy
a first end of at_|east one lever, which in a region betweén i
first and secdREtENdNIRIPH e d-hto SHECELFHCPEr DPUWHE IFghEReRg - BY
pr es;_, | e.g. bweﬁaansﬁoﬂﬁas,s_mf ii@;ﬂ chel hdﬁ@@ﬁaé@ tswpp( gs_rdb%da}miamy
I MmoDbI | e manner ,at . st ng of the,pu 1N ress. ..ai t or
oo via o oughal vhr F g el PR PE R R S Sl s Pl e
t he punchi ng prést havilg stmpiatotrepoisat thet a Heendiver lgad/ of vha a

l'ug (i ndirect k¥hpohBntdi fomSey R bibkags i Sostch 4 halhskhackavey can
be tilted back ang forth around its glv tin oi nt thraough the n
connecting ro@’ByoFdt attHy YhéaH drkSRALY , @ e WeFdFat "t s
second end i sphivagedgtoontt |eastorore bgnsn oad pod eyl eofsuplpe rpting hatg
press in such t t t i o] n d_up

and downwar d 5Qn§§@$§%’ﬁggi'éﬁgafggﬁhggﬁg %%%2%&§Fr.nﬁgﬁﬁg o? WAL S
confi gurati ont8f YRELpemk BIfG thces ot hbe apiy el Hige REH 1§ pAANSt -

t hrough the rgyegsal of the novenents via the |levers, due to

characteristics of the system.alread certai n_cqonpensation of the
mases in motion takes praGE b0 EnRESERIYY it 1 IAMGPEFoRARE ctiben-

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 wvertically
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 peoint results, which simplifies the linkage of



12 sation nmasses are required. Also, a transmission ratio of the
crank stroke to the ramstroke of 1:1 or bigger can be realized here
in a sinple way, so that this enbodinent is especially suited as
"l ong stroke press". In this case it is preferred that
the respective lever in a region betweentits first and its second
end, preferably by neans of a bolt formng a swvelling axis, is

directly hi ng%qot Petbes %Hé@téﬂee 195 nhN8pPYSLAE NG RIRSS otdert hatmir-
vertical as well as hori zontal orc%s can be transferred vi,a this

pi yoti ng poi nECFolRRer et janhier with a common egnieqtingsrBfeterred in
this case that the respecidovedieyey, aitiis Sectrd endei predanest ed

via alug witBeLhe hension Loum. B pRans.alddisy LBA alyantage is

arrived at tha onl cal forces transferred
via this pi vo@fﬁﬁgt%o‘fmm the crankshaftFﬁ@:fh%erqnt PLYOBLBEPPERE i n

this enbodi ”EQ:Eth chdrer pHchiga: RrEesfot Déﬁfeﬁs GHEGS |s%eﬂr Qﬁembngﬂ:@aCh

case by neans rhéchthe en%% thec ting ro , IS reno
fromthe crangéﬁa ITRCRER i%al Inﬁ 5598 t’s & ﬁﬁ‘ﬁ‘ﬁgﬁ ?BB?S%W s
end is excl ustvekychvade im avcarntcroal—mlvemﬁd owmnrilre ehdcbf préker-
connecting rogpybi Cé‘e&{‘d:horl Z hélg,é?”aw@cr?f&{"%%h%fe apdnicBrd Bi S

way is made imobile 1n Irection, 1s via a lug connect ed
with the firstnef@chfcadfe e Idcféé?aéﬁé }%mrr%rwgﬁsne% ganpggp to a

| i nkage of tweeheves scomhirch mlrre;ul_;yu aglgp@wé ad Qh%a&hvﬁhb&gel Ff &
mrror-inversed manner and ar«%i h%rl zont al a/rj mmobi_|

necessarily, %F no g § ive of
connecting rof® BREomes Acséglr ﬁgf’?, T
preferred that:woheelmmbmfcqlhmmsespectl ve connecting rod which |s

renote to the crankshaft rins shispgefy é(i@elsf?attqw rle99§reaoera$@dﬂ‘merr&t
ends of two | eyvers which are opposjte are inmbile in

to ea
hori zontal di PEC'E]F%rP%”‘@eé’HeF‘ﬁ PaxgRY u%h‘?ﬁ%vedlw\e&}f'ﬁpéﬁmo’f’ high com-

cranks shaft, paiecaratarigedti mmancmhnkehafmwarﬂ}ed)mnmesevwhabhded1-

preferably, SE&Eeé“cérﬂ{é%t %‘r!f[ Q%hsd' Eﬁgtéﬁé‘c&f Lhe cnankshal, r&ie
dedicated in an mrror-inve neach casetoate
col umm. which is remote to the crankshaft in each case 1is 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 tec 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-



13 By nmeans of this, the advantage of a conpact design and of a
necessarily synchronous driving of two tension colums is arrived at.
Thereby it is, in variants of the two before nentioned alternative
preferred enbodi nents of the punching press in which the end of the
respective connecting rod which is renotg to the crankshaft is hinged
to two |l evers which are opposite to each other and are, seen in

| ongi tudi nal direction of the cranks shaft, arranged in an .
mirror-invert S@CABRNBRSSF 13 FEEVERSEE - t HESP erfsitFRIEIEFMET EBtihni ¢h
the | evers whicel arenopposiiee doo teachant Befokd &M IHIr oar bigyert esh
manner are dedicate in.the r.egion. ei i_de re._l .rigid
manner connec%eed%\%ma%j z%%c%eroei hlg-g,a %ﬁ ggg\t,\{fécﬁ aSEO \%%éﬂa%lg[?e?h%?/&%ﬁ%%
a stabilizati ds eppedealbnsiwitesblagmiscnaodigr @e Presi®ér results and

an advantageous i ntroductiPr Qs EE@edIEViéwbﬂé¥é¥%&diBhattbﬁetﬁéﬁﬁéﬁl
colums via the %oke becones Furthernore it

0ssi bl e, ) ,
i's, in variantsVef EHE tidd aoé%@rl@nn%ﬁ?w*aﬁ%dl%ﬁtfeﬁ% PPE pFEf BPTe
enbodi ment s okentiheppehetdabiy frveseanki off gonpri seomeangs af ewithgl ing

conpensati on a | i i sign &R u
consequence og&ﬁgéd?gg#%#%ﬁﬁl dhgﬁggatkg %@%H%ngﬁ%_con%gngg%i nﬁ%?ﬁg?
| ongi t udi nal E%pafsi ¥n BIat Hentdgsiloascvebings 497 205k séqhenees ofan

| oad ars des:g@eﬁrgﬂs§é$¥bﬁivﬁ&nm%ﬁstba&oiéﬁgﬂﬁﬁﬁhﬁﬁtd:hﬁglEBQ?@@ﬁféjOn
espective lever at the SUFGREDr SPoP THE TUhGR AG f GBee ghet (HE
adj ust abl e, naerebgcpied ereatdlry adurnitegseperdtemh iof domaeptedsvi8yathis
the advant age, ;g A hé isthiod %tlug\ﬂ.aegfu[%égff@tofofth&@e, RAS! La0ROlgd e
ram becones possi ble, name by advantage al so during punching
operation.  is arrived aqﬁﬁia&oﬁﬁﬁs§6?t%%ﬁ¥mF§ﬂéh§@r RE3posPEFRRH TH1
the pivoting pei praméféhed espechivepl everndtpdiie .structure of the
punch 10 b ecs P 0k SPRRRARLROLE Y AR AD B! heaitbons
t hreaded spi n@ket ofigthe punching press that a guide is 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 is 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 immecbile, to a common connecting rod
becomes possible.

Accoxrdingly, 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.



Alternatively, it is also preferred that the position of the pivoting
poi nt of the respective |lever at the structure of the punching press
i s adjustable by neans of an eccentric, which can be turned by neans
of an actuator which preferably conprises a planetary gear

Such solutions are well proven, cost eff¥ttive and safe, and
furthernore allow for an automated setting/adjusting of the pivoting
point via a coptk@hnSYsteMis, the advantagEUbt NETEMiRIL desighNana
variants of thé two before nentione aPternat!ve preferreg ,

embodi ment s offt BeBERERR AL HrEdChRARNEHS cORPY Hee Medt® fERSiRE cO-
conpensati on Qhmasl eBghtuvd@mlatexpansi on of the tension colums as a
consequence of | oad and i égghphi%evgra{nlégg¥5igé3%ft@% ugwgrgegg L
downwar d novenent of the tensign Colims"are present, ereirn eac

| ever is dedi censdonedexbicainatonve perseoned otped ingardfseofedhehnunt he

vertical positdQRgObrtbe Ph U0 cPRi Bhe 8F the MRS iGaNcBAnecting
adj usted in groups, or |ndgﬁgydently f eachkoth r.. T@gs, %uch
preferred enbd@n¥hEER of S (HEFFn &R ﬁgepFE§§ %Qﬁé%i%% EFEFaf© BYRr s
according to tleeeckawhich tdre: fapreisiérdsootanihi athdm sgaichreaseeanein

hi nged to or i th .end _af o [ od ' ngl.i s
renote from tﬁgﬂgﬁgﬁggﬁgf t@%ﬁrlg%noghgﬂfegg%ggdiér}gac%tl’ “or h?ﬁ?dlgrg%t |y
are hinged toathBisreaciufer oid MaEnsunchr e presFhatr Shehtanraphero-

that the respaghh¥e L&VEHidy dHt akiagst hﬁiémaéﬂ@h%fﬁostﬂ&léougheébﬂ
connecting rod gan be tilted back and forth aroun é%%ﬁ pitvgtinﬁa
poi nt. In thi §PC&5e M1 #H Tvists YeE5EH TRt R e fetEdse  Hal be,
by bei ng hi ngeegtonabgbke tittioch gudnArectset Wo a enisdich meachermmsohnagiee

to a tension GobHipaoh diifAUNChAG:PEERS, dPdl GALRkd O hentEspeCt i ve

| ever in such a manner that the tension colum, rough”sviwel |1 ng
back and fort FteP1thedtiRmeof tf HETFRHIR ICUAPIWEI T dd SRAaPEReT
Ther eby, the peaobt8gapt ess ddatesggoad i sedlcta amietheharitiheg

vertical posi ti of i ing _paints of the.ley n _
adjusted in g%8§%§50%”%£§%§%§%bﬁ%%? S?P%i%%'%ﬁ §¥Eaﬁﬁk%aﬁgfgﬁg%rp?%r
punchi ng pressibig.ses with four tension colums, which in each case

gr_e arran?ﬁd in t_hg_ Ir_etgi %r@fhet:lﬂézt:-éui1Teri§,0rirherv%r9tan'ﬁcgl§o§r@ﬁé My
oing so the possibili of an optinmal conpensation aof unequa

ot ormat i ons BPEECHFOHAN Ade-LhmEeTartrs ST it CBogi TPOhg: bt
expansi on of phechensimressowinhes) cdupt hge puercts Mpropéeatbopersatses)
since the ram,ga panal i Ph-a r d
Through a pur Soesf BTt Ty et RISt of The Baarr: sastareizL ™
pi voting poi nESNBrILCS Sferl®adpr PERIEEERY i Ptatort hSt MERBS DE @i FrjgPen-

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 adjustwment 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.



Further preferred enbodi nents of the invention arise fromthe
dependent clainms and fromthe now fol |l owi ng description by neans of
the draw ngs. Therein show Fig. 1 a cross section
through a first punching press according to the invention along line
A-Ain Fig. 2; Fig. 2 a longitudinal sectdon along line B-Bin Fig.
1; Fig. 3 a top view onto the punching press of the

Figures 1 and 2 with theAﬂE%%%aE@@biﬁﬂDM?@@ also preferrefl Gnal 4
hori zontal sections through one of the two nmachi né housi ngs ?f t he

punchi ng pres&°8ttifR & futePivotdng RPERt 7§ fidtefesParraNesigrer at
spi ndl e driveshkostihetlne: ¢hft tad] pehoRhhg Ofrddre rsamdjkisgabba Ay me-

vertical SeCtEBQ SPrﬁﬁngkégH%fyh,tQﬁich can be turned by means of an
actuator which preferably comprises a planetary gear.

Such solutions are well proven, cost effec-
tive and safe, and furthermore allow for an automated
setting/adjusting of the pivoting point via a control
system.

Ffurthermore it is, in variants of the two be-
fore mentioned alternative prefe}red embodiments of the
punching press which comprise means for the compensation
of a longitudinal expansicn of the tension columns as a
consequence of load and in which several levers for the
upward and downward movement of the tension columns are
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 positicns of the pivoting
points of the levers can be adjusted in groups or inde-
pendently of each other. In particular for punching pres-



ramguides along line F-F in Fig. 3 and Fig. 5b; Fig. 5b a horizontal
section through one of the ramguides along line GGin Fig. 2 and
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 lined®™>-Din Fig. 6; and

ses with four tension columns, which in each case are ar-
ranged in the region of the outer corners of the press
ram, by doing so the posgibility of an optimal compensa-
tion of unequal deformations of components due to eccen-
tric load (e.g. longitudinal expansion of the tension co-
lumns) during punching operation arises, since the ram
can be kept parallel to the clamping plate under load
through a purposeful different adjusting of the positions
of the pivoting points of the levers.

|
Brief Description of the Drawings

Further preferred embodiments of the inven-
tion arise from the dependent claims and from the now
following description by means of the drawings. Therein
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. S5b;

Fig. 53b 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. 8 a section along line E-FE in Fig. 6. 16 Mdydes for Carrying Qut
the Invention The basic configuration of a first

punchi ng press according to the invention is evident fromthe Figures
1 to 4, which show a cross section (Fig.. 1), a longitudinal section
(Fig. 2) and horizontal sections throughl%ne of the machi ne housi ngs
(Fig. 4) of the punching press, as well as a top view onto the
punching press with the pMeRS Fam Ceapyeth (dutg.thd) Invention As
can be seen, the basic s cture o i pr.e nsi :

two machi ne housi ngs 15, tff%bﬁolégﬁg %ﬂ}éP%Lg%H;E-Clrrgerﬂ%efr alzgr\%\ngtﬁmgéﬁlﬁ

cl anpi ng pl at ress WFerding rsafseof n¥eRbiRn 1558 sariclengt érednhbket B
with each ot hglire&bpvies the iidishgwPhatfodsd ddhari@n Sragrangedsa
press ram 1, ﬁlm ch |%, rigidly connected_wth. four, teré3| on colums 2
that are in edBRILEEIRRT % Fi9- otit "L IHEAO BT PECENE Df t he
t ensi on col umbrdugin @l icade aeehded cabethd Ohig.ok)t hé the pun-
machi ne housi , i in.eac I C al rive
mechani sm f or ggfigg{r E%%%’t ia\\llg; @%s?gngcg?%?r‘?nﬁe‘g %oc%%%sbggggrg?ged in
the fol | owi ngPrafd %t SUphHess raTarserYstalf i@ splaceabl e manner in
guides 3 in them whereinst hanguedeses, afie MAtedtiricguirdeosSuorts
whi ch at the sane tine feosrsm arts gf h,g Ct]ouscghn £ V%rsiﬁ oflghe sh
respective ma BRI AR D U ng " 155° Fhe Véuir%ﬁes , fne COAF gufajtl on
of which will ahd explcigrmtmanberi Abs dethid @awilner @lbgendanswivich he
Fi gures 5a angd,SReaf &f NdAHAL 18R- hoL ef gl r athe3tRSl a9t habhyh
momentumfree and are the sole es 3 for the press raml. As can

h I uid 1
be seen, theyC5PeT artRfieditn C&%E’Hlagnﬁﬁteei ThdterRe 1fi BAFa"9C thhei r
axi al extent prekongid udi nadicth Lectighdbf ddmmdcersi efthofoonst@ngdies
exactly in the i r di_al n v t Xl ectively.
The two tensi gﬁhgﬁﬁ%n%st@vﬁgghqgr gaggd?%% eaﬁa%@%geago%ﬁrgnS%%ééﬁi ne
housi ng 15, 15BrageEs. FiEixYe tiie OfnERe neekiy] Melrsns18pinaeaghgase
ends facing awey d&0Medd@ t@Mohel Breged Gasenddiindl YoGenagst edl, wisH)

each other vig g fransverse yoke, 3, whigh [ turg with tue L ugs 8 i'

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 mannexr 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 cone 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



17 in articulated manner hinged to four levers 7 via bolts 6a.

The ends of these levers 7 which are facing away fromthe centre of
the press are hinged by neans of lugs 7a to spindle nuts 20, which
for adjustnent of the respective pivoting points can vertically be
di spl aced by spindles 19. The drive of thése spindles 19 is
acconpl i shed by worm wheels 18, which in each case together with a

bearing unit 1% g8L80caBivEs FnPRRNEERTS heo SRV e sRkndberd9.
In order to avoid a turning of the spindle nut 20 upon a rotational

novement of tR/é&: spindle 19, the spindle nut 20 conprises an
anti-tw st device in the Tevemd20atf these levers TTwaiehdaref fahing

levers 7 which,g % &ﬁ'&get&%& rfetﬁfe %Pgs#)raq:ses saky, § ‘&%%%Egﬂsté’f
t wo |ndependent ohnectin n nec rod
bol t. The uppéigénds &P qmencizlcﬁm@@tsu ﬁ@rr@hlscls far cﬂ&érvéttmﬁtp@ﬁfbh% a

stroke mVem@Esﬁ@Qtﬂ&@ St stethdPpoTRRBS c8h @éftﬂld}gl@l oekgidbihBed by

| i near gui des 22 uc manner that fhe connecting.rod bolt c

only pert or m SOCRILFRar® e ve of thife PN 1E BRctpgfl,
bores of the ebadebylwmrmcxheéiaIm§neWhSChrimugﬁﬂhzxa&@nﬁggeChankwptm
9, 10 of a crankghaff, %nlltp 172%1%f Lhedrtye Wl%@_rtm' Qgsbéctl—

formed by an eccentric an eccentric, bushin hr oug
turning of t héfeeEEé’ﬁ‘ﬂer‘ clgbrusllﬂ RFGTr EPaf Y+ 1 tt"r?é“é‘@cé’ﬁt FPE ﬁB“PcHee
resul ting totahtezcempémcatnoaﬂtﬂdmalcmaﬁ&ménﬁ1d£ tHe @@ﬂnﬁeecmangemb

whi ch corr espaRdaale A chandedhstiake ol the Grankaaft ;10 29 and

therewith al so ed st FoRS ~6f unchi ng press.
present case, V?he2®®nch|ng press can be adjusted to a nunber of

exactly defined strokes, 'I'h'é that def fgs endvdrel at kvecangke p@@iﬁgm

bet ween t he eccentrlc b i 9 and the eccentric 10 .c ositjve
e 1 ooRet by FERREL (fr IR kes 308, LESSSEEN 45, by 1B0RPRaS b ot
unl ocked by naansing Eﬂﬂﬂ“ﬂ ok imegnsechani camn3h cbmereesfingr rotiheolt,

eccentric 10 ¢ ﬁﬁpéyré}ﬁﬂs & %th'evgoftﬁe(r:thﬁufcfcﬁfg ol GnPUshLRg:i 9 Yhile
t he eccentrlc ushing 9 I's tenporari se-

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 iz
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 adjusted to a
number of exactly defined strckes, 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-



18 cured against turning by neans of a latch 25 which can be inserted
with a latch piston 26. The crankshaft 9, 10, 29
consists of the two crank pins 9, 10 arranged in each case at its
ends and of a hollow shaft 29 which interconnects the crank pins 9,
10 with each other and is protected with® cover 15c. It is supported
with three floating bearings 30 and one fixed bearing 33 in the two

machi ne housi eg§eé5agé§%t Tdm_-n% ogki REa AP AN SR Bl 23" Gheennest ask
wi th each ot her V|a% Otﬁ‘g saf 28 ru nlnglnthe centre of the
hol | ow shaft 28°8htFHy*iHatd At HePeBhD MY actuated from those side

of the punching press whiltke ceapkisest the ifti,xed beasings33f e tthe

ot her side of idg i e
brake, cl utchcgggkp#mvé:e% i %%ﬁ-aﬁgggrglﬁlkés/%lﬂgﬁ% %gn‘_q%g énég A b
arranged. 2 hollow shafk Gedahies F@W#%%%ﬁﬁ@ﬁsﬁﬁﬁﬁ Bing 1

masses in nmotienyitle &aah ok Gadt he protdcwrnd wafthaamesser 15¢. It

conpensati on Iever 16 is cas i_n.addi o the Il u

6. The centre*df® 't‘?ﬁ’%rﬁe&/é"rlt%%ﬁ?gugg%ﬁ aglflgtgaggbf"% nEn efrn? n
a bolt which B8 Pearimg B3 e hbasiwg. mél'd!i@ﬂ:ead’lom@g@f 1thelbleverhel6 i s
hinged to a coupieewel g‘kgch%lm é&lgfé é@fffpeat%dowcﬁt bQEh'@tﬁé‘P via

direction opposite to the ram 1. The nmass-forces in direction of the
stroke are cofipepidat s |Sﬁ1atfﬁl §8méynnpﬂ$t%fértfﬁ?r EenfighPhgthrediotiovar e
present, whichhare & ramweqz ahatheahobé Ofbnﬁﬂdiﬂwfacthetéaspﬁcmlﬁfr&)se

connectl ng rod%(?? f i a Iu%\(/: 0$ 13rgglsv§u§ efc%%%r}%% ‘é’e'cﬂle"tfn}‘l in the

direction opp% & eonnee ensatl on of
the hori zont abe@ilymﬂnk?l f@tﬁcééle Other side of Fihg. p9n§hems Breop. ity

onto the punCBkD@e eSS b 1tiBe Piessikd aJEa:ker eroviedn 3he fDErheel

t ensi on col ums e deplc e n section. can be seen, for each
t ensi on col un’ﬁl'?httﬂ'é% kss&‘?gﬁn ad}%st%%garfezi‘tr@@gﬁﬂth a servo notor

34 for the adjustnment andnabtrfiesttd on‘eatlh&ecanbompenﬁattmpm"slttha)n of
the pivoting polnls of, g&e‘clé)gqsf%t é% t/%a G FESRECLLYCof a mass

servo-gear-notor-unit or t J ust nent drives, Vi a a wor m
gear 16, the cq@pensatlon lever 16 is hlnged in each case in addition

to the lug 6. The centre of this lever 16 is supported in
a rotataple 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
gservo 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



respective worm wheel 18, which is a fixed part of the threaded
spindle 19. Through a correspondi ng adj ustnment of the pivoting points
of the lugs 7a, a possible tilting of the ram 1, which under
eccentric |l oad of the press ram 1l anpongst others is generated through
di fferent |ongitudinal expansions of thg tension colums 2, can be
conpensated. Further details of these béfore described nmeans for
conpensation of a |ongitudi nal expansion due to |oad of the tension
col ums of t he=xirdoreveeghani sheal elghownchniche Fekéed hpdft off Ehg 4,
whi ch shows acfg%r et ghnafgtwn L QUG o O%rgéswlgcéisag mﬁmt@%m

housi ngs 151 unching press of the F
In case only @cdé¥t Pilé’OFéaasP‘Phn‘F%r@ﬁ 5 H&BSdV?ec?lB?ls%lfblt%élﬁ‘ﬁéﬁﬁne

are expect ed,ofd tHRf iraft 1M tihl@]ﬁlhyndlﬂ.e geahtfRtolo3d, oBStrpaerpmhnraa
housing 15, 15b is envb§ﬁgeg eéécka% g%ohn nthe féégﬁttl %f_
"§8&n ht or PouT

Fig. 4. As cah Be I'n THsE ur™ en5|on colams 2
only two not ci:rrgéarexmntssosa,ofﬁtlaer garsdon whéveny 2n exchhasspehe

worm gears 36 WiLh pakenatr agerh d bR tIRIMDRFBLHI A8 MOUSI NGk 1N a
rotatory manner connected, by a

hollompsggﬁt i4. . lhe

Fi gures 5a and®BEOSRERSEEEPTONS 7 M BIGH Uoha2df SYRRPHIRUS KL For P83
wherein Fig. & t¥kowenaivartotatngpalit icdle sedveonetholgh dite stisiwele
support al on i g d Fl ect | d_Eig.
5b shows a h%ﬁ#f@%téﬁggeg?f%ﬁo%ﬁ%%g 11 %hé?g Sﬁgﬁg g %Q?E%?q#?l s§c
respectivel y.tiRn ¢amoyghsenn, okadte giwva machane ]é‘é‘PW 25 gﬂ @&d in

the gui de Suﬂﬁﬁlbuhﬁﬁﬁhgmﬁrééga§fhMmﬂ@&@%r@E sl tding bl ocks 50
t hrough which an oil flow passes.

et st o mor o 5 ¢ hy L RS Tl aeentr b6 STt Jiethr EBRRa! o
A nut 51 witHhligplreriondaf ehd nacleawh c@sexperves, forvadjargt iwight be-

play or for readustuent.giosaie, hAUORathencousish ofk ! hexone

hand t he Iubrlcatln ol l 1S charge on the other

adj usti ng nuttyispgedecaf s @?P%QH%g\M§ytPﬁer§$@H|?ﬁ}@ﬂQﬁ:E§9504caﬁsbe
adj usted wit h:at:heenuéeﬁl in seid ddyesadct-othe away tHemundrheciahunan2?2.
By 20 this, L dvant ge_ |s arrlved3%t ggat gftq&i Many. .years of

operation thé p ay Vo ? ese UI €5 ¢an readjus?ed’ln a dé?ﬁneasy

way. each Ca$hetbas\'1%rf&o?ﬁa@1r3ét wmeBfarae s gsurichiangopr ess

accordi ng t0 (e naBUeALT RO SnRRRA N of KeELEHEy FhaiH&S Hriec8eaWBi Ch
show a section_ t unchlng press (Fig.” 6), a longitudina

section thro&bﬁOBEBWhﬁﬁ?PBf the punching press (Fig. 7) as well as a
section through one hal fTlod Rihgdeaver andafbigeste saTtdoasskteoofht he
press (Fig. %%E 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 1s guided in the guide support from two sides
by means of sliding blocks 3¢ through which an oil filow
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 charxged
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



As already in the punching press according to the invention shown in
the Figures 1 to 4, the basic structure of the punching press
consists of two machi ne housings 15 (only one nmachine housing is
shown here) and of one cross-nenber 15a with a clanping plate 27,

whi ch by nmeans of screws are connected w_.,th each other. Above the
clanping plate 27 there is arranged a press ram1, which is rigidly
connected with four (only two are visible) tension colums 2 which in
each case ar eldrer,angped advvant sgoul eramwdnnrer st Euet yafwor olarvheeeensi on
colums 2 in r { Sat n h achi-n

housi ngs 15,(aﬁ?%ﬁ&?%§ggcﬁhg§§%£gﬁ§gt%%ﬁ%%?ﬁgﬁﬁ% ﬁ?ésganechgﬁﬁgﬁﬁfor
t he respecti Ve Fe§itdn 88Y unAs- 2 which is described in the follow ng,
and are supported in a venhdikadidisplfagaabl eonanher dgvogid dencBihg
them which are jdentical to_th Ui d.iLn i | ary
enbodi nment anpcfeasrsegg g%ﬁlP%t%(gd%%iﬁaneeﬁltﬁ%g Iklgg%égagr%g{ Zénrc??ggt%As

al ready in tHudyefesr € des8ri et xdmy ar peckibodi PeyeughlEe mamehihg
gui des are argangedrin.tBe, resnecdiveimahisaet oy st Mo idhd ha1kdeal
or nedi al band movenent  plane X, respectively, i%kemnse in . that they
are mount ed 19 6 MSUPUBCBLPROPTES D (e HOUSFNEeLbar & Bc e
respecti ve mattvowghheonei hgliScf the lever arrakgemdrer ner eynealssdeherfe
the two tensi which are dedicated to a common nachi ne
housi ng 15 a#%?aggkgggﬁgz%hdgffacing away fromthe ram1, ri Pdly

i nterconnected with eachAdtheieadys i& FHRePBACHHh RIAGS RCCPTOLEY| Fo
turn, with | ugs Gnveacheht Shoim & pinOFabLeesaNNes 4 nged Yagilthe ends
facing away fromthe CeEtéﬁ of R@fIfress of two. |l ever é@ 7a,hwhich
levers in a My PEFYFRvEFt B nRHNER TS EX55505PPR T'0° el "6t FECP 1 The

| evers 7, 7altaneingseabh(cabe ¢me tikehiingdheubebgeen shwein hewe)endd
with an eccenyf igeShabksSne®et NBda Wiichl X EELALING d0add&-Noysiipg in

a pivotabl e manner supported in the nachine housinhg 15. The eccentric
shafts 8, 8aafeBESpPPYOFEELYH F4fe IVRSFREILBIBY SN L Tactt]lEr s

wi th pl anet amhegednspih Flate & patdrel iy shesmded by pwans ralh whi ch
the position @f the_pi ' [t f L r e LA, At the. .
structure can lghcﬁgngé§¥af9 égﬁﬂ%é%é% wg%ﬁekgﬁgs&gﬁdiﬁ%gég?ébgﬁgl7,
7a whi ch are¥l&ei hgnehen cept W2 mhdchr éseagle faredite ¢agengrd at
bol t connect gdsi BuBepi ¥6t 3t e, MRS tWot Brac Py st dilEol8mnd88, in
which in turn IE each case.via qx%ﬁqnnn bolé .S connect?ﬁ'ln a

pi vot abl e nmafier WAEh #he %ﬁl C Pnﬁgﬁeﬁ e%?eéﬁﬁﬁégFi &er88u16,
16a, which emdngs the enichfin matomaset hgoroohttdiat the derizee to the
crankshaf t. HgnuRPEh £oAS R JdipknueCting: 0 Ukl 0RRIAH! 08

performa stroke novenent and i.n“each case are by neans_of s

bl ocks 17 guifg&griheti Hearhgyiddewirg. i AnduRFe SHaRIeS K&t 2t Kex-
comon conneegticAy &08phatdalsieeInisinee! Y ncanifes forim ahel,t ntakh are
novenent . . . In the lower, large bore of the connecti

fod 16, 16a CRSPELPELAE? aed s BrasReRi not e o G | RSl PAAREnaT 5,
10, 28 of thdinehyeangchemi Smwihiichoi desabhoin fidre Butduresnhecendg

rods, which gpanksphiir-ésaf OfdBGD¥e2Br8CeEEEF 1 Ked & aRh1aRveerBBE 1 C
bushing 9. The construction and th%Fbear|n$¥S|tua i.on

f the .
crankshaft 9™eEH; 285ArETUMS G AES £R8 FITRY éw?pltg‘reyrgﬁBSBFh‘é%t
accordi ng t omehkifegwesirg tic 4drantet hédeel ocre mwiirdt bredd mbeebent

descri bed heb@aﬁgakp-respectively, likewise in that they are mounted
into guide supports of the housing cover 4 of the respec-
tive machine housing 15.
Furthermore, alsc 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



Since due to the eccentric shafts 8 which are fix with the housing

t he nmovenents are turned at the ends of the levers 7, 7a, so that the
pulling lugs 6 nove upward when the pushing lugs 18, 18a nove
downward and vice 22 versa, in this enbodi nent of the punching press
according to the invention, due to the éharacteristics of the system
a certain conpensation of the noving nasses takes pl ace.

Thf restdof ]Elfseﬁ@pm@%samﬁﬁ mgm?ggi m&sg$hm éep?iixlrcitﬁ(bllen nhﬂ?br: Ee
outer ends o e pus u a_in eac se are o the
upper end of Q%qgﬁﬁpgﬁshﬁgoﬁ g% éﬁﬁlffhawﬁy ?ﬁ gﬁ'ef?%ﬁﬁ§ g?%%% in
directi on of piessstfokwoateveonpensiat.edhiEbr ﬁh‘eemrﬂs’l Ppusirromgnrods
11 are presenfe, oy %Hnﬂé? ae a&g.g&islacte ttBeegegeetherSIﬂee ofevihe 7

respective connecting drive, via |l evers 13 t he
count er wei ght® B$e|Hntﬁécﬁl?%ﬁﬁl%ﬂlQﬂﬁpB%ﬁ@éetBe?WﬁFQxﬁﬂﬁ%ﬁ|9%3 FBl° 16,
16a, for the wivrpensattentpic tdteafiord, zaat ahadynanfmfmmave to the

Fig. 8 shows 18 sectlon ghé qu Qﬂ§ IDE“EP£§¥%£ ig t .af one

side of a punéhlng press ong I he can seen,
the | evers 7 horgiogeiPapThy edeemianitr @h@ﬁtﬁh@f pfaswan mmmﬁ@@ ane,

in each case pHea okt sigand bhenditsNiory akddad8rs 1Ba: i adi Iaqﬁt%@yt gebbem
hinged to the en ﬁ

e dedi cated connecting rod Ich _end
is the end thgflF?greﬁDP@rYbﬁ%H%’g¥ﬁﬁRsh Vtmg%ﬂ% %%dguéglt & PEF&r s
7, 7a whi ch ariernf a¢i hjeapayotf immpdieteentir ehef l¢herpriossa mtesbh case
via bolts an | | icated to themare hinged to the
LREREL! 09 b diad

transverse y e tension ums 2. In their centre, the
levers 7, 7a are in eachiRas@dsumiorheasi fe¥EHT vot a1 ¥higRnereoht he

eccentric sha;flthtﬂadtgat@@l 0 dePreasai ﬁbeainlééclbﬁéheeﬁd& BSbolt
supported in the Egu ﬁ %5 T e ccentric sh ts 8. i.n turn aag in
2, 23

each case by T4 Fﬁnﬁﬁgnefary o cd
pi vot abl e ar didad twhéfh beatmrm;qnnaﬂmb chpenean @fCWWWQﬂ1bFﬁé pBveeing

centre of theJespeshi é(epl@tyteébﬂe mbRiriirt i ERSPEEted P drh%nh%ale@gnlS
can be changed and with it the hinge point of the respective Iever ,

7a at the hod&MgCP8ReRAE Y ot dfuertéd  oF MR SN He® &hce °b¢ Pﬁe
bott om edge clorinketiam tod ochadre iuppemoedgec ofhd heraglkaipitng Fhat ep27

can be adjus&%@'eﬁag SPiéhée%gﬁﬁéédinhsreagsiglfhtéberation perform a
stroke movement and in each case are by means of sliding
blocks 17 guided in linear guides 17a in such a mannexr
that the common connecting rod bolt exclusively can per-
form a vertical movement.

In the lower, large bore of the ccnnecting
rod 16, l6a there is arranged a crank pin 9, 10 of the
crankshaft &, 10, 28 of the drive mechanism which is com-
mon for koth connecting rods, which crank pin is formed
by an eccentric 10 and an eccentric bushing 9. The con-
struction and the bearing situvation 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



23 respond to different tooling heights, or there is the possibility
to correct the position of the |ower dead centre of the ram1. Al so
it is possible by this to correct atilting of the ram 1 under
eccentric load. 24 dains 1. Punching press with a
clanmping plate (23, 27) and with a press_ram (1) which |ies opposite
t he upper side of the clanmping plate (2%? 27) and operates towards
the clamping plate (23, 27), which press ramis

versa, in this embodiment of the punching press according

to the invention, due to the characteristics of the
system a certain compensation of the moving masses takes
place.

The rest of the compensation of moving masses
is realized in that the outer ends of the pushing lugs
18, 18a in each casgse are hinged to the upper end of a
compensation weight 14. By this, the mass forces in di-
rection of the stroke are compensated. Furthermore, push-
ing rods 11 are present, which are arranged at the under-
side of the respective connecting rod 16, 16a and which
drive, via levers 13, the counterweights 14 in the direc-
tion opposite to the connecting rod 16, 1l6a, for the com-
pensation of the horizontal dynamic forces.

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, l6a 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 rtension 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 peints, 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



drivable via tension colums (2) by neans of a drive mechani sm
arranged bel ow t he band novenent plane (X) of the punching press,
tharacterize'd in that the, press ram (1) is guided exclusively via
the tension colums (2), which are guided in such a nmanner that the
press ram (1) and the tension colums (2),fan be positioned obliquely
under eccentric |load by the tension columms (2) being inclined about
axes of inclination running in the region of the band novenent pl ane
(X) of the punckepgn@ressiifferent tooling, heighttd .ngprprésseadgorideng

to claiml, mgee&%ib&&wk&&@m 831 @IS BH degd exglbushyghy in
the region of the band_ npvenent plane ( of the punchi press, in
r

hi n
particul ar in FREFFRa®T oM 9138 dnt A4R8 # RIHHAE ?é(bgfléﬁt\:%l ly
nmonmentum free guirdest a tilting of thad. r&dnthimdepreesenacdor doag.to
one of the preceding clains, wherein in each case two tension col ums
(2) lying opposite to each other are fixedly connected with each
other, in particular in the region of their ends facing away fromthe
press ram via a connecting el enment (5). 4. Punching
press according to one of the preceding clains, wherein the punching
press conprises exactly four tension colums (2), which are in each
case arranged in the region of the outer corners of the ram (1)
5. Punching press according to claim3 and according to claim4,
wherein in each case the tension colums (2) which in a direction
transverse to the band



25 novenent direction are |lying opposite to each other at their |ower
ends are connected with each other via a yoke (5). 6.
Punchi ng press according to one of the preceding clains, wherein the
drive mechani smconpri ses neans (18, 19, 20, 34, 35, 36 or 8, 20, 21,
22, 23, respectively) for the conpensaﬁlon of a | ongitudinal
expansion of the tension colums (2) as a consequence of load, in
particular for the independent conpensation of a |ongitudinal
expansi on as a consequeprgimy | oad of eaph indi- vidual tension
colum (2). 7. Punching press according to one of the
precedi ng clains, wherein the drive nechani smconprises at |east one
crankshaft (9, 10, 29 of. @un]:(D:,inQSpreespvei:ﬂhvaelqd)anwmb pngter (s@yver al
connecti ng transformati on of. _a rotatory
drive nnven%g ?ﬁ?owgﬁhl%?g%ﬁ%ttent ip &gﬁc% d%ﬁﬁﬁﬁ?&tﬁnggﬁeﬁ? for
driving thePeEnsidn @bl s lampisg phater €33, r2ihh @Ehy. operates to- 8.

Punchi ng prgssdaces démﬁﬁgc §b€é7{23"heﬁ3)‘ N %hcﬁggéhfl% & 10,
29 or 9, 10 28 esp ectively runs inlo I na I'rectron of the
punchi ng pr2&s’ Shig Wi FEnsiet gpt S 64 é@taw BheaciBHkahaft (9,

10, 29 or 9pedianigy ama:spgedu belw thebang indviehenkopgiisidiznalor
direction ofy é*BH#%H¥HB @geggess is present for dr|V|ng all of the
tension colu

characterlzed in that the' press ram (1) is
guided exclusively via the tension columns. (2), which are
guided in such a manner that the press ram (1) and the
tension columns (2) can be positiocned obliquely under
eccentric 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 columns (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 bhand



9. Punching press according to claim8, wherein the crankshaft (9,
10, 29 or 9, 10, 28, respectively) is arranged centrally along the

| ongi t udi nal

axis of the punching press in such a manner that, with

respect to the tension colums (2), aggynnetrical ar r angenent

results.

10. Punching pféss according to claim9,

wherein the crankshaft (9, 10, 29 or 9, 10\,/\/0_28,h respeCE!ve:gz 1 each
' . i.ns €¢9,._10 ich.in pa
e o e’ ar fartndnt M AN 194nd dopdfi( £ BRh L REHEE At "1

case are arrange

e regiron o

29 or 9, 10theBr kespedrdseleyp andnatctécdasithateacheoshde Vagi agyaway
fromthe reﬁ
nks

26 the cra

ective shaft end are flanked by a radial bearing (30) of
haft (9, 10, 29 or 9, 10, 28, respectively) dedicated to

this crank pin (9, 10) 5-wRkeghbearisrpd posardiedl ae one 0F dileer

3ﬁaring-tr1pricﬁ$in% gl%gggyQghé?gi@gsﬁ§égggegg%egfggiﬁgééﬁgﬁg%ﬁ$ si des
n
bye;elradi S Chid h%g'(gé’) %P’t%%’ CFankih&rt 809201021 pR%r 2B, WES-28,

respectiveEFFtdééﬂwatégrtbhekﬁem@ﬂnadciphno¢9a116ﬁgiufﬁf%$ﬂ %xpsg-
i i1 ' unchi
particul ar di$nackokher t@ﬁé:[érpgjolld_lmtng ]fi) a&m%ré?zhg?cﬁ_éer%ﬁegr&;ﬁgﬁfj’ (9,

accordi ng
10, 29 or
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7. Punching press according to one of the

preceding claims, wherein the drive mechanism comprises

at

least one crankshaft (8, 10, 29 or 9, 10, 28, respec-

tively) with one or several connecting rods (8, 16, 1lea),

for
an
the

the transformation of a rotatory drive movement into
intermittent upward and downward movement for driving
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, 23 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) is 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, regpecti-

vely}) comprises exactly two crank pins (9, 10}, which in
particular in each case are arrandged in the region of an
end of the crankshaft (g, 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



13. Punching press according to one of the clainms 11 to 12, wherein
the crankshaft (9, 10, 29 or 9, 10, 28, respectively) is designed as
conposed shaft in such a nmanner that the part (29 or 28,

respectively) which is designed as hollow shaft is a conponent (29 or
28, respectively) which is separate ff8m t he conponents form ng the

crank pins (9, 10). 14. Punching press according to one
of the clalnstﬂet@&gékswgggexg1 the epapkshafiy (g, 1Qes %c@ivglyﬂo

28, respectlvg %%3|%§9e3| in such, a nner’ t hat stro

crank pins (9 a% §bF§aﬁ dPim Tt%QQuI&W}C%hEF@thih%U

crankshaft (9padfic@®mwrisDa 101128, béaspg;tively) conprises crank
pins (9, 10) which in eagh csecaye, flied by an; eecenty] s {1Q) and

an eccentric bushlng 9) "arrangé I'na’ro | & Frehner
such a manner¥whsegin etGﬁﬁPth@h% é%céﬂﬂru@-bashlﬂgS€9§r¢wﬁldn¥ed

eccentric (10t w¥dhf enert §Err9k§§dﬂafl theenanksaf Bf(t?he 1<9ra h%rft
10, 28, respe t|v | y) can be adjusted ) ng
press accor di cPdi Ar1d; %ﬂer%ﬁ¢1qﬁﬁ§eééé§ﬁ%Y?cgeﬁﬁfﬂt%ﬁufqIﬂ@ls

eccentric busﬂmamgsp(la) (of tbhe, respgctinyeaerankl piknss (9, rd0)ed bea-
certain posi-.; 27 tions relative to each other are |ockable by nmeans
of locking neans (32), in particular by neans of a |ocking bolt (32),
for setting a certain st¥dbk&wiching praarkshaderddng 1 2@ of 8helo,

28, respectivehyhs 10 to 11, 'whedfin E%@CBkQHk@ﬁ@@@ ggcordi @@ be glaim
12 and accorQ|ng ocla erein the [ocking means ('32) are

unl ockabl e Vi enf?ﬁ?e?ﬁﬁ%ﬁﬂq ndnnﬁéﬁaﬁ?%h??EQ3tw%ﬁﬂ(H¥Q§?téﬁééal
t hrough the bﬁBELn9$ space wiidrhérpanth(28s@rads8, aresped avekiy of

the crankshaktak 9y 1ohe 29 Mk HinlQo,280) M ESPEE] | NEWY e AR L Bhate

designed as a hol | ow shaft
end, 1s de31gned as a hollow shaft.

13. Punching press according to one of the
claims 11 to 12, wherein the crankshaft (9, 10, 2% or 9,
10, 28, respectively) ig designed as composed shaft in
such a manner that the part (29 or 28, respectively)
which is designed as hollow shaft is a component (29 or
28, respectively) which is separate from the components
forming the crank pins (9, 106).-

14 . Punching press according to one of the
claims 7 to 13, wherein the crankshaft (9, 10, 29 or 9,
10, 28, regpectively) is 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
(8) 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-



17. Punching press according to one of the claims 7 to 16, wherein
the crankshaft (9, 10, 29 or 9, 10, 28, respectively) is supported in
radi al bearings (30, 33) and wherein exactly one of the radial
bearings (30, 33) of the crankshaft (9, 10, 29 or 9, 10, 28,
respectively) is designed as fixed be&rlng (33), for carrying the
axial forces acting upon the crankshaft (9, 10, 29 or 9, 10, 28,
respectively). 18. Punchi ng press according to one of
the clainms 7 ®tiorEr reMagieentoheach aptdshafare( 3ockobl@bprméand GE 28,
respecti vel Wldc‘kﬁ%pﬁﬁéhéd (BQ) ragh %aﬁ%%fulagsb§39ea§§)ofmg Ly geach
case are dedlc g ﬁ one of the crank pins (9, 10), and wherein % he
beari ng or tﬁE’ PP gsfPﬁoseﬁﬁﬁn%éﬁﬁ%%F@dntétéo%?aﬂﬁ Eﬁ?l?%ﬁnkﬁyﬁfﬁs
or are nountegd,inoa separape h@psungxﬁg@bc£15elg5b) which in each

(152) whi oh carries or Tof e U TEpECOroSry At FETTam g SpPate £28.
27) . according, tPunbhimd Hor e@@racoothle nlgoctlomx_nenem‘nst hez¢l aras

7 to 18, whepghBckhe eng: of5 eagh QR BB%EQE'H? agalr{ﬁdé @8 1@hié§a)

which is renote to the crankshaft is hinged rst en

| east one | eGEFEPGY, CRFR ! |t feringeriipg §E%%%do%ﬁﬂmﬂﬁﬁéétﬂﬁ9opf 28,
indirectly i sehpogerély )t hef siHeuetankshd e &ﬁa.ldﬁﬂwgtﬂi tshe1punghi ng

ress in suc h the |lever (7 n cr ankshaf t
59 10, 29) ?%9%%§ﬁqﬁ%@;c3%ﬁ%tﬁingeﬁéﬁéf cé%qﬁg' @gléﬁg5ated ar ound
its second end, mherelnlﬂhePPthﬁng79re$H3aqumdlnegtonobetméthets
first and its1samond d s Blopaed |0 alodfast, qne l ensi 0f C%]um)(Z)

of the punchjng press in a manner that the tension’colu
can be noved ‘hpvéerfd rme&&mm by %I&l?%%tlmn@”aﬁﬁéh BORFLIRTS .
20. Punchi ng{3r.ess)acoor dhegetn ekattd bnavkagr ehe thai RESPEstives

(oS LD Th0 S raRT BROKERKBANE (0,521 B9, 1 9] g StIdiet ure
(15, 154, ]E%ectlvely? Egngegggneéegs 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 tc 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 dédicated 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 is connected, in particular is bolted, to a
central housing part (15a) which carries or forms, res-
pectively, the clamping plate (23, 27).

15. 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 (8, 10, 29} through the connecting rod (8) can be

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



21. Punching press according to one of the clains 19 to 20, wherein
the respective lever (7) in a region between its first and its second
end via a lug (6) is connected with the tension colum (2).

22. Punching press according to one of the clains 19 to 21, wherein
in each case a guide (21, 22) is pres@ﬁt by neans of which the end of
the respective connecting rod (8) which is renote to the crankshaft

is vertically; 9u5d§€g19n$&§ dﬂ%%ne%lEggtanés I\Kgéé1 %QFQ&F|bﬁthe

respectl ve | ever IS nNova excl usi vel Vi n ver
23. Punching g?@sgo atleokefitiy qr@ Glemisdon2coer ef 1 tdfe tdred pofnchiieg

respective coppesting £ad: (BhnanMai-Chnks EEM&&%& %1%%“‘??'3‘%5?1 }%g

hi nged in a commp VO oint to the first ends o evers
which are Iy|rf:ﬁj)"'%‘gd‘c%%"f"‘ac"é4 t%‘gﬁwnﬂﬁﬁgrbénﬁecwaitﬁnﬂoﬁéﬁt davaal (7).
direction of the crankshafbt, P&ﬁ&hﬂh@rp&es@%ﬁkk@@&n@htﬁhcﬂﬂl@ai§|CUlar
seen in |ongity i r e cra i
nlrror-lnverﬁ%dQ%%ﬁLé$M1§%Sg§ gngo ?%ngh e &Fﬁnﬁefﬁfg Frda¢ip @
case. tug (7a) 1§4hlP9ﬁthﬂgtb¢esisrtaIt0m6dl ng.t 35eneldh) tde the

clainms 7 to IRindMigieigrelhe end of each connecting rod (16, 16a)
which is renote to the crankshaft is connected with a first end of at
| east one |lever (7, 7a),2whi CAPFHRE RIGSEn A6EOHRERT | FR 19 AL 4A¢ its

second end i s:lkiimged ot ot he, sthees i et}(el&esiaéa}_wé LeeepunThi 119 aoress
in such a m I ohh b r 7a n be re cat ed

its plvotlngQ% |n% ?EF%USH ?%% c%ﬁﬁ%cr%%ﬁ%ro efﬁ%& %%@)Vb@i}gt qﬁé

t he crankshafi FQHDQGteQSWltMWﬁhQﬂHﬁﬁﬂu@n 29lutevér) (7, 7a) at its

second end is hinged to 5. |RAR e okRESI QBSALUM U)o JehEne

punchi ng pressg_in_ s manner that the tension colum (2) can_he

noved upwar d zﬁﬂmﬁoaimh?dz}hﬂgﬁﬁﬁ”fdepFSEBtPﬁﬁet%éHW%@%r 17, 223) 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 cranksharft, 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 peoint through the connection rod (16,
l6a) by rotating the crankshaft (9, 10, 28), wherein the



25. Punching press according to claim24, wherein the respective

| ever (7, 7a) in a region between its first and its second end, in

particular by neans of a bolt (8) is directly hinged to the structure

(15, 15a) of the punching press. 26. Punchi ng press

according to one of the clains 24 to 28, wherein the respective |ever

(7, 7a) at its second end is connected to the tension colum (2) via
e or di

a lug (6) 27.. Pynchin ress ac ng .to _one of the
clains 24 to igve:\g\hg ei 18 natealt:{h %gggng 8ﬂ|§dlés( lﬂgefgat)o ia;% gF@EEn?n‘f)y
means of whi cheRfECRMEP b he)r edpébei pencobmeariany rod sGEh, alBajner
whi ch is rendtgat orfdier &AM RRfImhS (¥ertigald ndiddeg iR aS YRR é'%wn-

manner that it i veahl e exclusively in vertical direction, an
%ftrg)

wherein the efid" TG e IFECPEPE2L dRHekET Nt ¥3d ("26,7216a) which is
renote to the crankshaft 2gi.aranthgng IfredBajccozdeannest edaivmtiz t he
first end of t_l.eas 2ver. (7,.78). . . 28.
Punchi ng pres‘éﬁeg%%onr &%ﬁeg&tegggéﬁﬁgz%v%e@éi 7% hd PeRd  EPipPRPETWeen
respective cobiediingg eod (i6, s¢sajpdwidh irs peetrdtelas byiemexsmkshaf t

i's hinged viaxgaparedt & d vesebiBy ABAded & d Mool LEsliceNds 0f{siwpsdievgrs
(7, 7a) which areéllt‘_ilyks]]rjllg1 oggosme to each other and, seen In
| ongi t udi nal 1§ ESFCEATGt PERES cr ankshaft, are mirror inverted, which

in particular seen in |ongitRidtaingligreeti ascotdihg f astks e ftnare in
case. | "MEHLRTRANGY SR GLESL B VISR UE 18Rt ol TP
cl ai m 28, whéitsi fecpedt endi bh eotuartsd 2p, the tension eolwwer@)( 7ia
7a) which ingaingrrey . inverted manner are |ying opposite to each
other are dedicated, In %JEBﬂJ%iH%%g ggess according to one of the
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, 1l6a} 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 wvia 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 (15,
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 ly-

ing opposite to each other are dedicated, in the region



bel ow their guide are fixedly connected with each other, in
particular via a yoke (5). 30. Punchi ng press according
to claim6 and according to one of the clains 19 to 29, wherein the
nmeans (18, 19, 20, 34, 35, 36 or 8, 20, 21, 22, 23, respectively) for
t he conpensation of a Iongitudinal'exﬁansion of the tension colums
(2) as a consequence of | oad are designed in such a manner that by
Teans Of Lhemdig hAdr U Gukab KOl LER]y RASIHARACLs ENeC ALY b
poi nt of the respective ["ever 7 or ,, fa, respective ye)a S
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in particul ar, W th t I r..(34, .3 t -
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from each otB@hching 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.



