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1 A PUNCH PRESS, SPECI FI CALLY A HIGH-SPE CH 'PRESS
Background of the invention Fi el Qﬁ t he |nvent|on 5

The present invention relates to a punch press, Speci fi ¢&
hi gh- speed punch press, having a franme, at | east one pu 1(]'H'é1§ HEEEHABBEEN
receive tools for a processing of a web- shaped nateri al PLACED

web- shaped material is fed in a 10 stepw se fashion along a derlned
web-runni ng plane in a de- fined web advanci ng direction, which press
i ncludes a drive shaft which extends parallel to the web advancing

di rection and is drivingly connected via drive nenbers to the ram

whi ctr4iaen | SAgRUNEH PREEHe PPECIFICALEY by HPEE+SPERD gbUNEs BREIS | east at
one | ocation between the drive shaft and the web- runni ng pl ane.
Description of the prior art The person skilled in the
art defines high-speed Bac’fﬂ#@w%r%%s’é*sealsnm?ﬁ%s whi ch operate with

st roke nunbers up t opperd 'ef erhdahvdoPisd rokes/ mn, this in contrast
pl ate-cutting machines or filter presses whi ch for in-

stance fﬁ%d application in fruit processing plants. Punch 25 presses
I nclude at | east one ranTherptéeenteciiypénioform tebdtes tom&ip@n¢@o¢5easﬁ

commnty al Ledcyppes; 190k, niBhololeRhuhon! prosatOnanend! o WAl agtur  her

tool which is ationar unch®press FamB and is
comonl y cal Ledstoare punchoaflapged to recelve tB9lﬁe§ﬁ§ af prhesesingl 9fa

web, conmonl y @eBEEﬁbped mﬁ@gr1§@'Cﬁhiéhfﬁgbhghﬁbghth@ﬁbkialsigpfgﬂ ghen
through t he press is_.wor rocesse Ther eby, punch-

i ng, enﬂé§5|ﬁ@eﬁﬁasﬁeﬁé?ﬁboﬁpéﬂapgoﬁsdﬁgénﬁgrWSPWEHnnPHHeHééne in a de-

fined web advancing direction, which press includes a drive
shaft which extends parallel to the web advancing direction
and is drivingly connected via drive members to the ram,
which ram is guided in the press frame by upper ram guides at

15 least at one location between the drive shaft and the web~
running plane.

Description of the prior art

20 The person skilled in the art defines high-speed
punch presses as machines which operate with stroke numbers
up to and more than 1000 strokes/min, this in contrast to
e.g. plate-cutting machines or filter presses which for in-
stance find application in fruit processing plants. Punch

25 presses include at least one ram for the receipt of a tool,
which tools are commonly called upper tool, which upper tool
co—-operates with a further tool which is stationary with re-
spect to the punch press frame and is commonly called lower
tool.

30 By means of these tools a web, commonly a metal
web, which is fed intermittently, step by step through the
punch press is worked upon, i.e. processed. Thereby, punch-
ing, embossing and bending operations are performed, threads
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2 are formed, assenbly work and wel di ng operations (laser) are

made, riveting work is done, just to nention a few of the wor ki ng
operations which are performed on such a web. - ~ Regardi ng such
punch presses, the art makes anong 5 others a distinction E

transverse shaft punch presses and | ongi tudi nal shaft Eﬁgﬁigggkg BEH“
The person skilled in the art defines the term"shaft" L.

drive shaft of t he machi ne, which drive shaft has e.g. eccentric
sections or S designed as a crank shaft, which shaft is connected via

10 driving nenb to a_ra r the recej f. tools

per f or ns str@ﬁ@ t§§HQﬁ¥i¥ Hﬁﬁﬁe@ngf%§}%&P85085r?gqgﬁd (?asﬁﬁﬁeafﬁan
1000 st okes maete ,mmived iy eoddr itso dphecegastr topmentioar at €ewporf, the
respectively d. ar d C S i ve step by
step in a sovgh QEF@%% &30%%|ﬁ%1 |ré%g %%rfo?med on B%%h E b%b If the
drive shaft extends paraRBgard@nghéumbbpunchayvangeﬁg theeartonakeheapengon

skilled ig thapis %EEQ%%ﬂﬁ%tlon %ek%@%ht%@bﬂ%be&@%f%hﬁ%QCBuBEES§reE%eEhe
drive shaft extends ally to the web advancing direction,

person skil | &% 099+QH99 SP@ﬁér?uPGhaPFF§ﬁ§§ergéesﬁéFﬁoﬁuﬁGHléﬁésén
The rans of tthe mnﬁmdﬂﬁaméspmm@ht@m&ige&athcbs to pert?bnumav@p%hattoafa
stroke movemgpt, ui i_near circul ar_guj

gui di ng nengggg éggﬁﬁﬂgnﬂwﬂﬁa% dgﬁﬁgr fgs%s%cglgn eEFﬁgqu |F@5F&Pnﬁupdes
are desi gned igs 485 i ggieiddiasg ag ¢ir@ak @ha£§,r®hu@h Isbafitng sggictpected via

Basi cal | yo alasaxs dgieetiedisN @ oladResh o2 RERSAceipt o/f %b(i' N9 Wl RE rly

commonl y defined as a plane which is de- ed by the 1 ocations o

gui des. pertorms strekes Moyemenis MHJ@r@t@@@b§§ Pdl B&Kekss up to and
ThF rami f] r in@ird mumugto?d) tsttr@uuefdl RerCRitiRe in orded Wi ‘{?ﬂo@:‘é[?ﬁl 6?& op-
colums the ram.is gquided in t r.ame punch press e |l ocation
of the gwdes%aite I (VI (T lvelyh@nﬁ@FbWWdﬁﬁté % Iét PAYRBCEFetf LRas a

first guidi ngpecdiegrely, step by step in a so-called web advanc1ng direc-
15 tion.

If the drive shaft extends parallel to the web
advancing direction, the perscon skilled in the art refers to
a longitudinal shaft punch press. If the drive shaft extends
laterally to the web advancing direction, the person skilled

20 in the art refers to a transverse shaft punch press.

The rams of the high-speed punch presses which
perform in operation a stroke movement are commonly guided by
linear circular guides, i.e. the guiding members have a cir-
cular cross-section. Linear circular guides are designed as

25 sliding guides or as roller bearing guides.

Basically, always two guiding planes are present.
A guiding plane is commonly defined as a plane which is de-
fined by the locations of the guides.

This is to be understood as follows

30 The ram is rigidly mounted to guiding columns,
via which guiding columns the ram is guided in the frame of
the punch press. The location of the guides, i.e. the guiding
members mounted in the frame, defines a first guiding plane.
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REPLACEMENT SHEET 3

The drive shaft is connected via rods to the punch. The punch is now
guided at a further location, namely at a location between ram and
drive shaft, i.e. above the web-runni ng pl ane, such t yﬂsp r
second QU|d|ng 5 plane is defined. These upper guides abspr ;ﬁgi g

mai nly the forces of the rods stenm ng fromthe dynan-es-Q

chine when it is running, and fromthe processing, i.e. punchi ng

oper at i on. Al'l of the above guides are so-called circular 10
gui des. In case of an eccentric (relative to the direc-

tion of advance of the 19 Buiehishglitodd qonvectedhivd@ Fads to they onto
an eccentri %drﬁé}@“%%uﬂé}? PUNed dieddH iad g fBher 1RSI, tlnely

machi ne, e.dg. are. differently | oade nd de- formed, which | eads
positively t®F aan ??‘Eﬁdén PRRFYETh ’Eﬁmﬁﬂé&j grl‘f%rﬁh%ft?‘f et et I%P‘?%%d%be is to
be under st ook frrideisgnskaidatsuch et deddwd iroglsy | & saxtxpmttgmndimq ger

forces than éﬁené)tflgrdef nd&d: Tl?@é’%ﬂ_ggkﬂ'&f&%{ﬂé%laﬂé) oy @ el%ﬂe&nainly

(eccentrlc) orce I ng ram que pos
causes a 20 thkhaferces @f\etlll@cmd@n%t@mmlﬁ@msthﬁP &mmi%wf e the

tools. The t@olfe (inén LUBPEE £@Ohid@0 AUEFréROtle Bisdcbesing, aligned in an
extrenely precise manner relative to each other because t he wor king is

made in tol RERREYfORPEBBEORT | | i mre- tres. In case of e.g. a
correspondi ng smal | cut tAXly ¢f et Ed glirierarea guHedl badl altaviear di e,
a deflegg on gf e.,g. a punch will lead to a higher wear in the tool or
to a br kln% %ﬁ? of sections or a chiselling off, respectively, at the
punch. Tool s are ext¥renedse expersiaccaenik i r ergatidiengcorthe pl g org

of tools othpgﬁlaf0§a§§negs§f0£h@rwgypt¢eﬂchﬂﬁ§sloa&e 1ep- 30goblongd: -

i nci dents occurring at an oblique position of fead fo extrenely
hi gh fi nanci #h9| @R8@san eccentric locatipe ¢f|thagrench; vbBhengriving mem-

respectivel ypef®veéfitthe macBinéfiCe(§M +Hd§asLe O8i AR LEREDYT L6ad0QTENE Qb-
the ranHEPVIformed, which leads positively to an oblique position of the
ram. Differently loaded is to be understood in the sense that
one of the rods is subject to larger forces than the other
rod, depending from the location of the (eccentric) force
acting onto the ram. An obiiquely positioned ram causes a
20 change of the locations or positions, respectively, of the
tools. The tools (i.e. upper tocl and lower tool) must be
aligned in an extremely precise manner relative to each other
because the working is made in tolerances of 1/1000 millime-
tres. In case of e.g. a corresponding small cutting clearance
25 Dbetween a punch and a lower die, a deflection of e.g. a punch
will lead to a higher wear in the tool or to a breaking off
of sections or a chiselling off, respectively, at the punch.
Tools are extremely expensive and a re-grinding or replacing
of tools obviously cause loss of production. Thus, the men-
30 tioned incidents occurring at an oblique position of the ram
lead to extremely high financial losses.
The tilting or pivoting, respectively, movement
of the ram in case of an eccentric loading of the ram obvi-
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4 ously proceeds around a center of rotation, i.e. the center
of the tilting or pi voting, respectively, novenent. . I f now
the center of the tilting novenent of the ramis | ocat egeia_the

web-running plane, i.e. coincides 5 therewith, the above drpVHISCSHERIOHRSTREEY
occur. |If, however, the center of the tilting novenent pf thﬁEPENCEﬁ

| ocat ed adj acent said plane, at a distance therefrom tte—abeve
ment i oned drawbacks occur in a large, very serious extent. The center
of the tiIting novenent of the ram coincides, however, with 10 the

web- r unni n gh _no f ther ui_des. ar resent bove
web- r unni ng Eﬂ S,%’}JO\{: &t WS thé n |an O%a%lﬁlnané -&nd e C&H 5
shaft, whi chafodihe ﬁuéﬂemw'@rtMMmqmgn@n respeictdviely, mmoeentof t he ram

The punch presses struct q&eﬁowntpgceéﬁeeeeow tt:ilelg 1tttﬂﬁgpﬁxb%m@£tc Q?VEHQ a

drive shaft what extends parall vancrng
so- caIIedI(Mﬁﬁ%lkﬁr%%cated-§Waﬁ@epwﬁéﬁrﬁ@€§§éh}ﬂﬁﬁﬁtuﬂeea F@#ﬂpﬂﬁﬁﬁng

center whsch therewitdl, Wahe laeAtee drRGbeRed e ndRPeccanrd trire EBW%%eE|a§%e0f

ui d- ance as describe Q | ove the web-runni ng pl ane
aheremnth thé:£%6Vb éf gﬁﬁgﬁ H@gﬁped% of the ram is loggiegr pdipcens
i nvention said plane, at alﬁ1s$anthem®kmm€rom.gemeraboﬁblQ@ht@%nbﬂe
i nven- 25 ti unc SS rive ch ex-
WU Uil 2 SRUBCH JicBeS WA Raulce Shatl vaheh e o, Lpon

tends parallel to the rection o vance e meb
in the presstf the id&ing lrr@d'elrm@ oddithal r§nafq01nc1dp@mchowerve\ﬂm oti thhe

upper ran guitBies WedRirtihg ik 8%@1%%% @:fnly wrﬁehe%@ffu%hfeiie'ghl@%\ée%@ 'r'éstefﬁet

web advanC|n d|re sych t no .hi gh_wear, no chafing a
br eaki ng off %ﬁ PF%bﬁ?nPﬁnﬁhQ 'S¥MQI bgtwigen the web—runnlng The
advant ages g@ltamda and lthe nirdviel ehadite miirlhy would @rieventen itdlthaly bhe

center of the;tdeiinR0 IRMGTRR o 428 ram.
The punch presses structured in accordance with

15 the prior art having a drive shaft what extends parallel to
the web advancing direction, i.e. so-called longitudinal
shaft punch presses, feature a ram tilting center which is
always located between the upper and the lower plane of guid-
ance as described above, i.e. above the web-running plane,

20 wherewith the above disadvantages occur.

Summary of the invention

It is, therefore, a general object of the inven-
25 tion to provide a punch press with a drive shaft which ex-
tends parallel to the direction of advance of the web to be
worked upon in the press, i.e. a so-called longitudinal shaft
punch, in which the upper ram guides feature a degree of
freedom of their movement in the web advancing direction,
30 such that no high wear, no chafing and no breaking off of
portions in the tools will occur.
The advantages gained by the invention are mainly
to be seen in that the center of the tilting movement of the
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5 ramw || be located in the plane of advance of the web,

wherewith in

case of an oblique orientation of the ram nei- t her wear

nor a breaking off of portions of the tools will occur.

Brief description of.the draw ngs ‘The inv TWF ﬁ‘#\ %EEN
better understood and ob- jects other than those set f rthsqgégﬁégg
become apparent 10 when consideration is given to the fol l'ew-r

de- scri

ption thereof. Such description makes reference to t he

annexed drawi ngs, wherein : Figure 1 is a view of a

| ongi t udi nal

figure 2 is #aBebiildnbgl dngare

section t hrough a | ongi tudi nal shaft punch press;
%elp|tpp pflappg@feadvange of the web

figure 3 is gnheeeki®n Qhoﬁﬁsb|6Q hh'obhhq@% Ekﬁentatléheo¥ the ram nel—
figure 4 repr sents a so-c h gl n&% of the 20 %rl nber
SpﬁewﬁPFopofoat &CBEGPANPRG OF PRELLRBSOPR 0 0% thout

any acting forces,. figure 5 illustrates the mnre nDdeI of

the ramat a

figure 4
force. 2
For the sake

during a punching operation and at an eccentrically acting
Det ai | ed description of the preferred enbodi nent
of clarity, Brheff dgaceipkibnsofathe draghhgst hose structures

of the longitudinal shaft punch press 30 which are necessary for the

under st andi ng of the invention. Not .illustrated are specifically the
drive enconpgSS|ng t he The gnventlon w1ll be better undegstood andyob-

10

15

20

25

30

jects other than those set forth above will become apparent
when consideration is given to the following detailed de-
scription thereof. Such description makes reference to the
annexed drawings, wherein :

Figure 1 is a view of a longitudinal section
through a longitudinal shaft punch press:;

figure 2 is a section along line II-II of figure
1;

figure 3 is a section along line III-III of fig-
ure 1;

figure 4 represents a so-called wire model of the
driving members of the ram at a time prior to the beginning
of the operation, i.e. without any acting forces;

figure 5 illustrates the wire model of figure 4

during a punching operation and at an eccentrically acting
force.

Detailed description of the preferred embodiment

For the sake of clarity, the figures illustrate
only those structures of the longitudinal shaft punch press
which are necesséry for the understanding of the invention.
Not illustrated are specifically the drive encompassing the
motor and the brake/clutch apparatus, the structures for ad-
justing the height position of the ram, and all balancing
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notor and the brake/clutch apparatus, the struetures for ad- justing
the height position of the ram and all bal ancing
6 wei ght structures and their driving nenbers for the mell known

bal anci ng of the mass forces. These structures are kno AgE@EN
skilled in the art and, therefore, nust - not be describ
The drive shaft 5 which is shown in figures 1 and 21is eunoo Epthe

machi ne frane 13 and i ncl udes two ec- centric sections_l | a. Rods 2,
2a are supported on these ec- centric sections 1, la V|a self-aligning

le_t endy | ate.
[t can bethosight, seructiled B! §n89 v RPRAMES 07 tng wpLAdul ate,
respectivel y; nPWnab@ﬂﬁ@€ﬂn§n0§athBI@BSS forgesheThengi stdupalirdsr ecki on of
the drive shahbwd: by the gerson sklﬁﬁeHthrtﬁ@dééﬁegﬁh EEQQE%Bge{aWPst

self-alignin eari ngs . are prvo
mount ed 15 tgOFthr5ﬁF§rBPeﬁeéﬁsdﬁFaBélI-and socket joints 8, 8a. These

bal | - and-Socket joints 8Th8ada1ee|@haﬂtnsawnaageﬂsl@heuhdﬁﬁ fl?uﬂe?4g §%da
ocate

the ram 3. n | ea S t hese guides 4a ar
| ocati on bef%eg% F% p%gﬁe éﬁd%ﬁﬁemaFg§ge graQﬁai? 3Pdi?B9?H§8§etVﬁeeFan13.
The person skientedci sechéoast 1201adeRoidsi 8s Pheseeguipgpsréed4anaghyppebck-am

i des. an be.s | L | t hes
Qui dos 4, 4a°e“ﬁ5§°tﬁgcﬁé%3§ D, neaohEe SeiiloY 88ty Rolidl BelrahEot,,
for nnvenentigﬁ fHehditPe ?léHletPhEe§@PéR§e with restrictions, such as

will be BXpl ai ned furthertbehfbe26hus seen that THE £&dk 32 hasafous ?Péging
col ums mhlcQOa a

denti f t he reference nuner
These gui di ng Eﬁvggl EegggiékéréFSF?eﬁ%ﬁﬁFgé't6ntﬁe dizRr8§lgRdrareldalded
in elrcutartgeidesgﬁtuuanaardlneunted bd the dmékienshhrFans.13. The
term"circul ar guide" |eZa o le nggégtggg%@€than|€€eth fg%%{g%hn%f e

cross-section of the umMms- 9
i nner space &PLlLRE éﬁaeanas é@vdégaGthQVQOQS 2, 2aresukapivhhpdlywhbuhtedans

that thegamd kel k88 BOLYOMBahS of ball-and-socket joints 8, 8a. These
ball-and-socket joints 8, 8a are in turn arranged in guides
4, 4a of the ram 3. As can be clearly seen, these guides 4,
4a are located at a location between the ram 3 and the drive
shaft 5, i.e. above the ram 3. The person skilled in the art

20 identifies these guides 4, 4a as upper ram guides.

As can be specifically seen in figure 2, these
guides 4, 4a, thus the upper ram guides, perform a guiding of
the ram 3 for movement in the direction of the stroke, with
restrictions, such as will be explained further below.

25 The ram 3 has four guiding columns which are gen-
erally identified by the reference numeral 9. These guiding
columns 9 are rigidly mounted to the ram 3 and are guided in
circular guides 6 that are mounted to the machine frame 13.
The term “circular guide” is to be understood as meaning that

30 the cross-section of the guiding columns 9 and the cross-
section of the inner space of the circular guides 6 have a
circular shape, which means that the ram 3 is free to move in
the direction of its stroke and is restricted against any
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the direction of its stroke and is restricted agai nst any
7 nmovenent perpendicularly to the direction of its stroke. The
art calls these guides described above the | ower ram gui des.

The ram 3 carries a.variety of tools of which, as exanpl ¢, Pf tﬁEEN
Is illustrated in the drawings. This 5 punch 10 co-operate %é gg

die 11 which is stationary relative to the machine fra
known to the person skilled in the Art. F|gure 1 shows,
furthernore, the web-running pl ane B. The.web-running plane B is here

defined as the plane 10 of contact between the |ower side of the web 14
bei ng proc- movepgrkdPaRRePAECUbPELY staethe dheegtéoniobnitmi ehreke- wehe 14

rests. art calls tﬁ@éetbﬁléagedeécﬁigédtabooelyha p@wérOﬂaﬂfgﬁh@es
metal web 14 is shown i the fig #res anely t hat por£|o f ﬁ gh
th° ortid +C

web 14 which rests direct?§ b the ?%ﬁ%ﬁsd? Vatht
Il lustrated éyampla} ck puneh 10 is 1llustratedhenmbheadvawmngg dThestlon,

i.e. thedir n 0 ed. h pxby- st ep.t epdi ng 3 t al

o 8GR0 oCbobRRsLSSHeh AifoRbePab BLeniSRl 0%, 0Lt IRar
drlve shaft BedrtéWastpakhe-maching| framehé3weBchdeanénayndipethroReASORNd
for this reagepiib8 in tﬁgnggtpress under consideration here is called

Iongltudlnal shaft punch press Ref erence is now
again made to the guides ¥%“¥ﬁelZ%hO%%ncﬁuﬁFﬁégmore' the web-runnjpg
contrast to phenkoBer ThanwgbrFdaeanbng9pdahehB is hAeeedeésifgned as checpuane

gui des, die UBPELLEAM LIRSS, (A8 1owed! 81085L8"EHeRef N°hoUIERocL ©

t heir guiding sUPPaces are ﬁana A a5 ¢anPB8 seen
in figures lesseg, anﬁethppupper sidm gfii the dies4adlf ont whdch tibgr webofl 4
freedomin thgspgb ad- vancing direction A Specifically figures 1 and

3 show t hat . ,
For the sake of clarity, only a portion of the

metal web 14 is shown in the figures, namely that portion of

15 the metal web 14 which rests directly on the lower die, which
portion is illustrated by a thick line.

The web advancing direction, i.e, the direction
of the feed of the step-by-step feeding of the metal web, is
identified by the arrow A.

20 As can be seen, the drive shaft 5 extends paral-
lel to the web advancing direction A, and for this reason the
punch press under consideration here is called “longitudinal
shaft punch press”.

Reference is now again made to the guides in the

25 punch press.

In contrast to the lower ram guides 6, 9 which
are designed as circular guides, the upper ram guides 4, 4a
are designed as planar guides, i.e. their gquiding surfaces
are planar.

30 Such as can be seen in figures 1 to 3, the upper
ram guides 4, 4a feature a degree of freedom in the web ad-
vancing direction A. Specifically figures 1 and 3 show that
these ram guides 4, 4a and accordingly the lower ends of the
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these ram gui des 4, 4a and accordingly the | ower ends of the

8 rods 2, 2a can _nove at the ball-and-socket bearing 8 in the

web advanci ng direction A However, a perpendicular or also
obl i que novenent ‘relative to the web advancing directiary§ SHEET S BEEN
possi bl e, such 5 as can be clearly seen in figures 2 and 3; any ﬁﬁﬁ#&k ng
forces FQ (see Fig. 2) acting transversely to the web advanex |
direction A are taken up by the ramguides 4, 4a, i.e. by the pl anar

gui des.- It shall now be assumed that an eccentric load F 10

acts onto th at LSt f cent.er ram 3, such as
i1 lustrated ?ﬁasrbﬁréglghéuﬁgﬁg g% ?ﬁ?l%gﬁlpgﬁéhsogLé%Bg?%f%%ﬂ,8i}%.EP%st
when a | eadi HgPedg®¥apsingodisecthenwdb has been inserted between the

upper and |ower tools, sg&he®fr, a p&EHdRdLchPRd HY giégV@BT%éFéJHSVeﬂ%EES

Is a basic fact. 15 Attention IS now drawn to t W re no

of fig- Eﬁiét&"sna%th?hgeét AH¥ROFANY NERBRFELQNI €8 DPEI PABSLDEedi Such
cussed ar® rapreaanbe?cb&aﬁhglkebﬁ thoeghhres aggﬂﬁr§$4$ﬁ?lre?u§?§§g?Le
under st andi n e tigon, . L gur iT]ustrates

struct ural ngo g§§,§§.23230 %Sdszﬁ,aﬁglﬁﬁthaﬂ?g?g?ﬁfg.B%sF??oﬂe t 2ARPRE™ a
first contacing dipectien RharpuhskenOupndyt hbe netml guibed 44 pnds heil evepy
die takeﬁhglﬁggnaflga@gegg represent the loadings of the driving
menbers, anong others, of the rods 2, 2a. Figures |[err] illus- trate
the vertical lengths of theShals now be assumed thaty amjeceenimizeledk F

eccent ril® f oacesFohts the ram ¥8l dedfsfance X from the ceAtifNSFOPnLSrHRW
drawn to figgre netal , web, 14, the ram

0o oy 0% oofenREy et ANEL F0pLIRSF SnlPETLE ED I gl
tilting 30 poperatior, teetejust whes pi Vet digg nedgeepdrt ol of | théibéb
fromthe posﬁ&éoﬁ?éélFﬁééf%ggTﬁ¥t9§§H'?ﬂétﬁggéfngﬁd'f&&é%hgbols,pgééﬁlgg—
illustrated by solli I nes. e extent of e

céntric loading always occurs; this is a basic fact.

15 Attention is now drawn to the wire models of fig-
ures 4 and 5. The structural members which will now be dis-
cussed are represented or shall be thought of as wires for
ease of understanding the explanation.

Figure 4 illustrates the structural members, i.e.

20 rods 2, 2a and ram 3, in a position at which a first contact
between the punch 10 and the metal web 14 on the lower die
takes place. F) and Fy represent the loadings of the driving
members, among others, of the rods 2, 2a. Figures 1o illus-
trate the vertical lengths of the rods.

25 In this instance the eccentric force F has the
value F=0.

Attention is now drawn to figure 5. When the
punch 10 impacts the metal web 14, the ram 3 will begin to
pivot or tilt, respectively, around the point K, the tilting

30 point, i.e. center of this pivoting movement, and will tilt
from the position illustrated by dash~dotted lines into the
position illustrated by solid lines. (The extent of the
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9 shifting of the position of the ram3 is strongly exaggerated
in Fig. 5). Because the guides 4, 4a can now nobve
| aterally, the rods 2, 2a (the lengths of the rods 2, a-are.identified

5 by I[err], I[err]) will pivot into the illustrated posit|dHS SHEEPHAS BEEN
the loading forces F[err] and F[err] of the drive nenbers )econﬁﬁquCED

differ fromeach other. _ At eccentric | oadi fgs—mot—erty—a
tilted position of the ramoccurs; it is also possible that snall
deforma- 10 tions occur which neverthel ess influence the precision of the
wor k and the products. Therefore the ram3 is preferably ui ded al so
at the gui distgidenemes &h ehppﬁétﬁpﬁn€ﬁ0¢b§ﬁﬁﬁﬂk is ﬁ§§ﬂngﬂﬁb gexated
t herefore, tihe FIUNCIE)L0 remains allgned with the Iomer die 11. 15

Qobvi ously, the iIIustra%ed errbo ment ned t

presses having one ram ﬁF?usFt ? §P§8eﬁosé %a caangw 8°V3u ﬁgﬁﬁﬁg&y’
presses havitige aquurkl i2ay (dher dmg/aIISn of thyuimels A, wet wed de’erancﬁjretb_nce

th th t t
Wi esl “‘H%P Ilr erlr2e)d wi l 1vot J.nftw]'ﬂl"f‘e lflqufsﬂrsat:%@%ﬁqﬁo(g%dl st nct |y

pr esent pre- he 1 nvention, 1t
under st ood tqﬁ Jtor?éilinrﬂ/e‘fﬂ’i%? |Fsl #d |Eanidfedhadeies mambexrs) becong to

ot herwi se vafiforst b adHed adnepracti sed within the scope of the

following O ains. At eccentric loadings not only a fgited position

of the ram occurs; it is also possible that small deforma-

10 tions occur which nevertheless influence the precision of the
work and the products. Therefore, the ram 3 is preferably
guided also at the guiding columns 8 in the plane of advance
B of the web. And, therefore, the punch 10 remains aligned
with the lower die 11.

15 Obviously, the illustrated embodiment is not con-
fined to punch presses having one ram only. It is also possi-
ble to equip punch presses having a plurality of rams with
guides structured in accordance with the invention.

While there is shown and described a present pre-

20 ferred embodiment of the invention, it is to be distinctly
understood that the invention is not limited thereto, but may
be otherwise variously embodied and practised within the
scope of the following Claims.
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CLAI V5 1. A punch press, specifically a high-speed punch
press having a franme (13), at | east one ram (3) adapted to 5 receive
tools for a processing of a web-shaped mat-eri-al---(-14), whi ch web- shaped

material (14) is fed-in a stepw se_fashion Iong a defined meb runni ng
pl ane (B) in a defined web advan- Umﬂ‘ﬂﬁllm'lﬁlnﬁ whi ¢

a drive shaft (5) that ext end meb adv

(A and is 10 drivingly connected via drive nenbers (1;2;Ra.,4,

12a) to the ram which ram(3) is guided in the press franme (13 oyt .
upper ram guides (4,4a) af,lgast at one location be- tween the drive
shaft (5) and the web-running plane (B); wherei n said upper
ram gui des (4, 4a) feature a 15 degree of freedomof their novenent in the
web advanci ng di - regtig T Io S

claim11, in which hhe ram “pgg%hlgre%?, %p%ClF%ﬁ%§l¥ thp#@ ngég ﬁuﬁéh
web- runni ng BFER& Pavipg) af Srafgyeptn eﬁﬁtaoaﬁrééﬂpbnaéﬁp Re §Pr§R§e®Vethe

ram (3). 20 tools for a pBocébeipynell pr@eb- QhaibalﬁhlerhalwhWEBcBh@eQL'Ve

menbers (1;2 2 I ncl ude_r ods at. one of
their ends aré ccen SP# 1§ug%8r%3da AEPRELE §@s£l°nsﬁéPPg(B)d§ﬁanﬂﬁlch
at their oppUgbtéuendsgapéapevmnahl9ef1nednwabeddVanthagrdmréatlbn,nﬁﬁméhof

respective bﬁkés%“@né@ﬁﬁ@% g5dr%9éngﬁa@€ £hal gﬁkﬁgds pefailﬁé 5045h§ gag

press punch of claim1l, in
12, 12a) |ncIBGXaPsaEg(QlﬁﬁFt&ﬁPcﬁnd lsaﬁ§l§@EEéVt§GnB?C§ﬁd vhat Heiveemds-on

t he dr|VH)Shaéts(5b the rama Wﬁﬂéﬁ'ﬂﬁh'hgegﬁﬁaaﬁrlnsﬁﬁe beebe fpéﬁetgy
pendul ate in_a_di- t ontoieaﬁg %@b adv nC|ngod|rect|on
c

5. The punchuBPsgerF gPé fif12 t RBeqiPFation hepnees %&ezdgava 4a;
8, 8a; 12, 12a) shafktudrdr bHe @éanﬁnnﬁnghplaneare supported at one of their

onds 24 = Lea'n;ﬁf“ 5 " nbEEein, sPESUUMEy A0 JUiaeR fSe TR et igh
of the web reggggn@fnghgpre@pvgmepn)1n the web advancing direction.

15 2. The punch press of claim 1, in which the ram
is guided by lower ram guides in the web-running plane for
movement in a direction of the stroke of the ram.

3. The punch press of claim 1, in which the drive
members include rods which at one of their ends are eccentri-

20 cally supported on the drive shaft and which at their oppo-
site ends are pivotally mounted to the ram by means of re-
spective ball-and-socket joints.

4. The press punch of claim 1, in which the drive
members include rods which are supported at one of their ends

25 on the drive shaft in a pendulum-like manner, such to be able
to pendulate in a direction of the web advancing direction.

5. The punch press of claim 1, in which the drive
members include rods which are supported at one of their ends
by self-aligning roller bearings on the drive shaft in a pen-

30 dulum-like manner, such to be able to pendulate in the direc-
tion of the web advancing direction.
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