& phch press with a | ong space for receipt of a tool 5 ¥Wg<aa€fj
present invention relates to a punch press, having a punch press frane, at
| east one ram a punchi ng operation space, a neans for the producing of a
stroke nmovenent, in which punching operation space a web run plane of a
respective web to be worked upon and to be 10 fed through the punching
operation space is set. The devel opnents of the nodern punching tech- nique
| ead to a conplete processing of a raw material, i.e. to a conplete

non- chi p pBeddereg AGpducti on of a produeisnabhits nSabsvetizdt a nodern punch-
press is designed 15 to be a conplete production center. Apart of the
common cutting and form ng (bending) operations punch presses are used the
| onger the nore also for nmounting and assem bling operations, weldings are
performed, parts are bolted together and even threads are formed. After
each
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f20 wbrklng step nmade on a web to be morked u on this web is fed in the
punch press further by a predetern1 lacgdur t her nore, measuring
apparatuses for quality control duri m @ of the production
process are made use of. This neans of t he space for 25
recei pt of a tool in punch presses, iﬁed the punchi ng op- eration space,

becones the nore the I%Eg ue to the [n- ¢reasin ugb I ndi vi dual
operation steps perfor ‘?Yﬁﬁﬁﬁeﬁﬁngﬁ &ssONEo &ty the nore the
| onger spaces for receirgicediptacfoal tawd needed. 30 I n order
now to have a | onger space for re- ceipt of a tool it basically would be

nmerely necessary to scale up a conmon punch press design. Wth such
measure, however, the allowable rated | oading would i ncrease in the power

of two id relatlon to irhe ?&%@ %eqn§%%kqo%nqqute%h%ongsiﬁﬁcgf such punch
press would increase in ower hr ee.

press, having a punch press frame, at least one ram, a

punching operation space, a means for the producing of a

stroke movement, in which punching operation space a web

run plane of a respective web to be worked upon and to be

10 fed through the punching operation space is set.

The developments of the modern punching tech-
nique lead to a complete processing of a raw material,
i.e. to a complete non-chip producing production of a
product. This means that a modern punch press is designed

15 to be a completé production center. Apart of the common
cutting and forming (bending) operations punch presses
are used the longer the more. also for mounting and assem-
bling operations, weldings are performed, parts are
bolted together and even threads are formed. After each

20 working step made 6n a web to be worked upon this web is
fed in the punch press further by a predetermined dis-
tance. Furthermore, measuring apparatuses for quality
control during the running of the production process are
made use of. This means that the length of the space for

25 . receipt of a tool in punch presses, i.e. the punching op-
eration space, becomes the more the longer due to the in-
creasing number of individual operation steps performed
in -the punch press. Conclusively, the more the longer
spaces for. receipt of a tool are needed.

30 : . In order now to have a longer space for re-
ceipt of a tool it basically would be merely necessary to
scale up a common punch press design. With such measure,
however, the allowable rated loading would increase in
the power of two in relation to the increased scale and

- 35 the masses of such punch press would increase in the .
power of three.
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extreme growing of the masses and specifically of the

moving masses is extremely undesired.

Thus, a mere scaling up, i.e. increasing of
the dimensions of a punch press in order to achieve a
longer space for receipt of a tool, leads an excessively
high price of such machine, too low rotational speeds of
the machine, to a high consumption of energy and to dy-
namic mass forces which are extremely difficult to con-
trol, specifically in case of a production of and working
on fine parts of extremely high precision.

Here the invention intends to provide a rem-
edy. It is an object of the invention to provide a punch
press which includes an extremely long space for receipt
of .a tool but at the same time allows high operational

- speeds, which does not call for an increased expenditure

of energy and does not cause excessively high dynamic
mass forces.

The inventive punch press is characterized in
that the means for the producing of a stroke movement is
pivotably mounted at two points located at a distance -
from each other seen in the direction of feed of the web
and producing in operation of the punch press stroke -
movements, to one end of a respective link group, of
which the links are pivotably mounted at their .opposite
end at a respective point forming a pivot point to a
first end of double levers of respective pairs of double
levers, whereby the individual double levers of each pair
of double levers project relative to the pivot point in
opposite directions and are supported at rocker bearing
points which are located symmetrically opposite of each
other relative to the pivot point, which double levers
are pivotably mounted at their second end to a respective

pressing column.

a



‘cutting and form ng (bending) operations punch presses are used the |onger
the nore also for nmounting and assem bling operations, weldings are
performed, parts are bolted together and even threads are formed. After
each 20 working step nmade on a web to b® worked upon this web is fed in the
punch press further by a predeterm ned dis- tance. Furthernore, neasuring

apparatuses for quality,.contrql during.the running of the.production
process are made use o?‘&'.huﬁﬁ st%r?edﬁ’svef%&tve[ pélchln §56f 1d USSR & for 25
recei pt of mearsolfom theghrglusises ,of .&.sttitekgmoiemaptoprhiahatison space,
becones the,; eJele 4 N, CF | r i ndi vi dual
operation g%lewg@s&p%lll}féar medl%l% t] eahgufnc ep&&é.@ﬁ.ﬁvq ya,rcgt hled]_drmre t he
| onger spac@fgdrat regtnabidistange feemdddddie Fhrection of they order

now to haverdad YPHhSRAS Il d&rfah Nt ke r&cﬁféméritéﬁﬁiﬁ?}%%)bﬂmm d be

ner el necessary to scale u commpn punch press design. W such
neasuye eratEGn oé;éhe péhéh press é% oner%né;oéja é%spectlve

link group, of which the links are pivotably mounted at
their opposite end at a respective point forming a piv-
otal point to a first end of double levers of respective
10 pairs of double levers, whereby the individual double
levers of every double lever pair project in relation to
the pivotal point in opposite directions and are sup-
ported at rocker bearing points, which rocker bearing
points are located symmetrically opposite to each other
15 relative to the pivotal point and which double ‘levers are
pivotably mounted at their second end to a respective
pressing column.
The advantages gained by the present inven-
tion are specifically that an extremely long space for
20 receipt of a tool is made possible, whereby, however,
high rotational speeds of the punch press, a relatively
-small consumption of energy and low dynamical mass forces
prevail. _ -
The .invention will hereinbelow be explained
25 more .in detail based on the appended drawings, wherein:
Fig. 1 is a section through a punch press,
Fig. 2 is a section along line II-II of Fig.
11
Fig.. 3 illustrates on an enlarged scale an
30 area of Fig. 1, ' .
Fig. 4 is a section along line IV-IV of Fig.
3,
Fig. 5 is a section along line V-V of Fig. 3,
'Figf 6 is a section along line VI-VI of Fig.
35 3, and
Fig. 7 is a section along line VII-VII of
Fig. 1.
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thowever, the allowable rated | oading would increase in the power of two in
relation to the increased scale and 35 the masses of such punch press would
i ncrease in the power of three. AMS/ hek

46 116 23.06.1995 2 However, in practical applications it hardly becones
needed to dermand in case of |onger spaces for re- ceipt of a tool at the
sane tinme higher rated_| oads. The extrene romﬁngaof t he magses %nd

grc
specifically of the 5 FBVIRE ARISEYWIRG EREFEHBIY nBEsPrBESIPREES a nere
scal i ng up.enboined @AM fdrherdiduiisigons stfrokepmoviemendsd si mlest der to

achieve a scribed which includes an eccentric shaft and correspond-
ing structural members. There are, however, also other
5 designs or embodiments, resp., of the means for producing
a stroke movement possible, for instance, structures hav-
ing a crankshaft, hydraulic drives, drives having cams
etc. '

The punch press of the illustrated embodiment

10 includes an eccentric shaft 1, which is supported at both
its ends in main bearings 2a, 2b in the frame 2 of the
press. The drive of the eccentric shaft 1 is accom-
plished, for instance, via a coupling and brake device 3.

- Such coupling and brake devices for punch presses are

15 generally known, such that a detailed description thereof..
is not needed. The eccentric shaft 1 includes an eccen-
tric section 4. In the illustrated embodiment this eccen-
tric section 4 is an integral part of the eccentric shaft
1. Obviously, other designs are possible, at which in or-

20 der to adjust the stroke of the ram of the punch press
sleeves are located at the eccentric section 4, which can
be rotated relative to each other. Such designs for ad-
justing the stroke of a punch press are known and atten-
tion is specifically drawn to the CH-A-574 323 and US-A-4

25 160 409, resp. Two rods 5, S5a located adjacent each other
are supported via roller bearings on the eccentric sec-
tion 4. A pin 6 is located at the lower ends of the rods
5, 5a.. The pin 6 includes end sections 6a, 6b, whereby
each end section 6a, 6b is connected to a sliding block

30 lla, 11b, resp., which sliding blocks 1lla, 1lb are guided .
.in sliding block guides 12a, 12b.

By the structures descfibed up to here the
rotating movement of -the eccentric shaft 1 is transformed
into a rectilinéar stroke movement of the pin 6 of the

35 rods when the punch press is running. '

Single arm levers 7, 7a, 8 and.8a are sup-

ported on the_rod pin 6. At their opposite ends the sin-



il onder space for receipt of a tool, |eads an excessively high price of such
machi ne, too |low rotational speeds of Io the nachine, to a high consunption
of energy and to dy- nam c nass forces which are extrenely difficult to
con- trol, specifically in case of a prsoducti on of and working on fine
parts of extrenely high precision. Here the invention intends to provide a

rem 15 edy. It is_an object _of the inyention to provide a punch.
whi ch i ncl 9d&s 2&m éﬁyﬁéﬁéﬁ 8ng sBng%PoPrFePéWBEagxyémngle Cyl {efﬁe
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I ncrease xpendi ture of ener and_d se ssi.vel | gh dynam c
20 mass fo&@é§?s?ﬁ5tﬂﬁ$eHP$§egédng%apggzggﬁéd§%§(agpégﬁzgg%%n%fﬁat t he
means for treamoeduonngespegtiveolspimilesed,i 46gi-.votably nounted at two

g?iPLZ kﬁgated at a di ghange;biAY sacRket heh,seeB hAd! Beidihgchisekof feed

guides 12a, 12b form therefore a structure, by means of

which one of the ends of the single arm levers 7, 7a, 8,
8a are guided in direction of the stroke movement of the
machine.

10 .. ‘As can be seen clearly in the drawings, to-
tally four bolts 13-13c, four links 14-14c, two nuts 15,
15a and two threaded spindles 16, 16a are present.

' Thus, the single arm levers 7, 7a, 8 and 8a
are supported at their ends remote or opposite, resp.,

15 from the pin 6 on the frame 2 of the press. These ends
are, thereby, such as will be explained in detail further
below supported in a height or level, resp., adjustable
manner, wherewith the height position of the rams 32, 32a
can be adjusted.

20 : At a point between the above described ends
of the single arm levers 7, 7a, 8 and 8a a bolt 18 and
18a is arranged in a forced fit at a bearing point 17 and
17a, resp. These bearing points 17, 17a are points which
conduct stroke movements during operation of the punch

25 press, whereby it shall be mentioned for reasons of com-
pleteness that these movements are not rectilinear move-
ments.

" Links 19, 19a, 19b and 19c are supported at
one of their ends on the bolts 18 aﬁd 18a, resp., which

30 links form together one group of links. These links 19,
19a, 19b and 19c are supported at their lower ends on
axially aligned bolts 20, 21, 20b and 20a, 2la, 20c,
‘resp.

These bolts 20, 21, 20b and 20a, 2la, 20c,

35 resp., are set into pairs of double levers.

The bolt 21 is thereby set into the double
lever 23 such as is clearly illustrated in Fig. 1 and



+ 25 ‘and producing in operation of the punch press stroke novenments, to one
end of a respective |ink group, of which the Iinks are pivotably mounted at
their opposite end at a respective point formng a pivot point to a first
end of double levers of respective pairs of double 30 levers, whereby the
i ndi vi dual double | evers of each pair of double levers project relative to

b0 nt s whi BREGAE LPBLINeT 1By et ARCaRRFeB356aPPA TS 204ch OB REF Fetat ive o0

the pivot peitet thehidobbdeubkeselre2@rs 35 are pivotably nmounted at their

;‘fgggdi end L0 a respecklyeiREEHS B1EO2YENis sef IAKS: thBedbipgat!ve punch
lever 23a and the bolts 20a, 20c are set into the double

5 lever 22a. '

The double lever 23 is supported on a bolt 24
defining a rocker bearing point, whiéh bolt 24 is in turn
supported in the frame 2 of the press.

The double lever 22 is supported on a further

10 bolt 25 forming a further rocker bearing point, which
bolt 25 is in turn supported in the frame 2 of the press.

Correspondingly, the double lever 23a is sup-
ported on the bolt 24a and the double lever 22a is sup-
ported on the bolt 25a.

15 The double lever 23 is pivotably mounted at
its opposite end via a bolt 26 to a pressing column 28
and the double lever 22 is pivotably mounted at its oppo-
site end via a bolt 27 to a pressing column 29.

Similarly, the double lever pair located in

20. Fig. 1 at the right side and having the double levers 22a
and 23a is pivotably mounted by the double lever 22a to
the pressing column 29a and by the double lever 23a to
the pressing column 28a. :

The pressing columns 28 and 29 are mounted

25 via bolts 30 and 31 to the ram 32 and the pressing col-
umns 28a and 29a are mounted. via bolts 30a and 3la to the
ram 32a.

Alternatively, all four pressing columns 28,
28a, 29, 29%a could be mounted to one single ram or each

30 pressing column could be mounted to an own ram.

Now the'arrangement of the guides for the
rams will be described, whereby attention is specifically
drawn to Figs. 3 and 4. .

The ram 32 is rigidly mounted to two guiding

35 columns 35, 35b projecting downwards. These guiding col-
umns 35, 35b are gquided in the plane 36 of the direction
of feed of the web in guides 33, 33b and the guiding col-



inmearis for the producing of a stroke novenment which is pivotably nounted at
at least two points which are lo- cated at a nutual distance seen in the

direction of the 5 feed of the web and_perform stroke novenents during op-
eration of the punch press to one end df a respective link group, of which
the |inks are pivotably nounted at their opposite end at a respective point

formng a ngeggln L9 a&rgh end_of gggg %ggFiénognrespectlve 10

pai rs of d whare y th Fndrvrdus evers of every
doubl e Ievgn1¢esr3§aojéac |ﬁhnéldesggntgrtﬂérpctﬁtal°§09H#dﬁﬁ éSposite

direct| 0nS3gd) 8RS YR dBeGETT 1Al th@c&p"—Absaé' B@sPahat 5-mhchogoCker
earing polnts are |ocated symetrica posite to each _other 15 relative
to the pivéP8ar EéﬁﬁtraﬁadwﬁﬁéﬁrGBGBIéSIE§€P558F€16F96iiMI onﬁgﬁted at their

second @ndgl@clokfReolf theRecddcifieh®symm. The advantages gained by the
present inven- The rams 32, 32a comprise additionally a fur-
ther, i.e. a third guide 34 and 34a, reSp., which guides
are located above the plane 36 defined by the direction
of the feed of the web. Further guiding columns 37, 37a
10 mounted rigidly to the frame 2 of the press project into
these third guides 34 and 34a, resp. The guides 34, 34a
include gliding surfaces 38 (Fig. 4), (see specifically
the documents listed above), which gliding surfaces 38
extend in the longitudinal direction of the punch press,
15 i.e. in the direction of feed of the web. These guides
34, 34a prevent accordingly a pivoting movement of the
rams 32, 32a laterally of the punch press, but allow due
to their gliding surfaces 38 a thermally caused expansion
of the rams 32, 32a without causing a clamping action at
20 the ram guides 33, 33b; 33a, 33c; 34, 34a.

The clamping plate of the punch press is
identified in the figures by the reference numeral 39 and
its base plate by the reference numeral 40.

In case of a punch loading F acting off-

25 center relative to the longitudinal direction of the
punch press or direction of feed of the web, resp., (Fig.
3), which loading F acts between e.g. the ram 32 and the
clamping plate 39 or base plate 40, resp., the pressing
columns 28, 29 are differently elastically deformed. The

30 ram 32 attains a slanted position such as illustrated in
Fig. 3 by the distance S, whereby the (exaggerated de-
signed) slanted position of the ram 32 is illustrated by
the broken line T. .The elastic deformation and the shift-
ing of the posifion of the pressing column 29 are illus-

35 trated by the broken line U and correspondingly by the
pressing column 28 by the broken line V. Furthermore, the



ition are specifically that an extrenely | ong space for 20 receipt of a tool
I s made possi bl e, whereby, however, high rotational speeds of the punch
press, a relatively small consunption of energy and | ow dynam cal nass
forces prevail. The invention will hered nbel ow be explained 25 nore in
detail based on the appended drawi ngs, wherein: Fig. 1 is a section through

[ Plstr af eSIain e SRehger S sts e sems ¢5 1o ffushrdtdd oot on
al ong | i nedyw-thé dfrdkepn 13ne-Wy. 5 is a section along line V-V of Fig. 3
Fig. 6 is a section al gaglisRe n¥li ¥helluftldds 33, 33b are locateddd

the plane 36 of feed of the web, the tilting point K of'

5 the ram 32 will remain in the plane 36 of feed of the
web. This means that the ram 32 or the tool 51 (upper
tool) mounted thereto do not pivot out of the plane 36 of
the feed of the web.

The guide 34, i.e. its sliding surfaces 38

10 (Fig. 4) allow a correspénding shifting. The seals 52,
52b between the frame 2 of the press and the pressing
columns 28, 29 are movable seals, which prevent also when
the ram 32 is in a slanted position oil from exiting out
of the closed frame 2 of the press into the working space

15 and soiling the web to be worked upon and also the tool.

Above, the behavior of the various structural
members has been described for the case of an off-center
loading of the ram 32. Exactly the same behavior of the
corresponding structural members occurs in case of an

20 off-center loading of the ram 32a.
Fig. 5 illustrates a section along line V-V
- of Fig. 3, and specifically a section through the double
levers 22, 23. .
The group of pulling links 19, 19a pivotably
25 mounted to the single arm lever 7, 8.comprises inner
- pulling links 19b, which are in connection with the inner .
bolt 21 which is set into the end of the double lever 23.
In operation these inner pulling links 19b transmit the
force symmetrically via the double lever 23 supported at
30 the rocker bearing point-on the bolt 24 to the bolt 26
and . accordingly onto the pressing column 28. The outer
pulling links 19 are connected to .the outer bolts 20,
20b, which are set into the end of the double lever 22.
In operation these outer pulling links 19 transmit the
35 force symmetrically via the double lever 22 supported at
the rocker bearing point on the bolt 25 to the bolt 27
and accordingly onto the pressing column 29.



‘Fig.'7 is a section along line VII-VIl of Fig. 1. 4 In the foll ow ng
description of a preferred enbodi nent a neans for producing a stroke
novenent is de- scribed which includes an eccentric shaft and correspond-
ing structural menbers. There are, howe¥er, also other 5 designs or

enbodi nents, resp., of the neans for producing a stroke novenent possible,

ol o ance, 57Ut b U 3 SRS e W TRy O Ve
an eccent r i spytding stougtiirals mamysers eldS aregant iat fé”rﬁi§irrgl\%ua1rlbear| ngs
2a, 2b in theydsdMa,2 &, Iduble levers 22a, 23a, etc. appearing at

the right side of Fig. 1.

5 Fig. 6 illustrates a section along line VI-VI
of Fig. 3 and specifically a section through the single
arm levers 7, 8, 7a and 8a, whereby in.Fig. 6 only the
levers 7 and 8 located according to Fig. 1 at the left
side are designed completely. The following description

10 refers again to the structural members located at the
left side in Fig. 1.

The load transmitted in operation of the
punch press from the ram 32 via the above described
structural members is transmitted partly by the inner

- 15 pulling links 19b onto the common bolt 18 and accordingly
symmetrically onto the bearing points 17 of the single
arm levers 7, 8. The other part of the load is transmit-
ted via the outer pulling links 19 also to the common
bolt 18 and accordingly symmetrically onto the bearing

20 points of the single arm levers 7, 8.

The single arm levers 7, 8 transmit on the
one hand the loading acting onto the bolt 18 and bearing
point 17, resp., via the bolt 6 and via the rods 5, 5a
(Figs. 1, 2) onto the eccentric section 4 of the eccen-

25 tric shaft 1, which is supported in the main bearings 2a,
2b at the frame 2 of the press.

On the bther hand, the loading is transmitted
at the opposite end of the single arm levers 7, 8 via the
bolts 13, 13b, the links 14, 14b, the nut 15 onto the

30 threaded spindle 16 which is supported . stationarily, but
rotationally at the frame 2 of the press.

By meahs of this above described arrangement
of structural members the height position of the ram 32
can be adjusted.

35 To this end the threaded spindle 16 includes
a worm gear 43 which meshes with a worm 42 (Figs. 5, 6).
The nut 15 of the spindle 16 has a projection 44, which



¢press. The drive of the eccentric shaft 1 is accom plished, for instance,
via a coupling and brake device 3. Such coupling and brake devices for
punch presses are 15 generally known, such that a detail ed description
thereof.. is not needed. The eccentric!®haft 1 includes an eccen- tric
section 4. In the illustrated enbodi nent this eccen- tric section 4 is an
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possi bl e, RFOIRCER ﬁﬁ%§r% églgéigﬁg&géfﬁg?%tﬁgsg ’reoke.oe ?h%fggﬁfbf t he
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a punch press are known and atten- tion is specifically drawn to the
CH A-574 3%9Tradd-US-A-4 25 160 409, resp. Two rods 5, 5a |ocated adjacent

each other are supporteg¢ ¥ha wokheazbgsr rbgated biethecssrvomoser- tion 4.
Qnglgegt:zﬁé?gg,e%ﬁ%%ﬁﬁgﬁe%%%%Ei%gd%fokhgh%ﬂfgxﬁéa éﬁ%ndl%?l@ %n% i ncl udes
accordingly a movement of the nut 15 in a vertical direc-
tion. This movement is transmitted via the links 14, 14b
onto the bolt 13 and accordingly onto the lever pairs 7,
10 8 and 7a, 8a, resp.

The oppositely located pin 6 is arrested in
its position relative to a respective position of the ec-
centric shaft 1. Conclusively, the pin 6 forms the piv-
otal point of the lever pairs 7, 8, when they are moved

15 by the links 14, 14b. Therefore, a vertical movement of
the links 14, 14b caused by operation of the servomotor
41, the movement of the worm 42, the worm gear 43 and the
threaded spindle 16 a pivoting movement of the bolt 18
and accordingly an upwards or downwards, resp., movement

20 of the links 19, 19b. This movement is transmitted by the
double levers 22, 23 onto the pressing columns 28, 29,
whereWith finally the position of the ram 32a is shifted,
i.e. its height position is adjusted.

Because eaéh threaded spindle 16, 16a is

25 drivingly connected to its own servo drive, the rams 32,
32a may be operated to change their height position syn-
chronously or also independently from each other. It is
possible to adjust the height position of each ram 32,
32a independently from the other ram 32a, 32, when the -

30 punch press is operating in increments of less than
10 pm.

Any punch press needs some structure for a
balancing of the moving masses; whereby a variety of de-
signs inclusive mass balancing weight members is known..

35 Now, the balancing of the masses of the punch
press will be described. Because the moving masses are
mirror images of each other relative to the vertical cen-



~each end section 6a, 6b is connected to a sliding block 30 1la, 11b, resp.,
whi ch sliding blocks 11a, |1b are guided in sliding block guides 12a, 12b.
By the structures described up to here the rotating novenent of the
eccentric shaft 1 is transfornmed into &lrectilinear stroke novenent of the

pin 6 of the 35 rods when the punch press is running. Single armlevers 7,
7a, 8 and

a rte o] QHal d h
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15a of spingles.e shiGh P WiHAE AHIAWRA UL NGRS WkitPIoHdIRmmkh, 162,

try, resp., will be described.

S The total mass of the guiding columns 35, 35b
of the ram 32, of the pressing columns 28, 29 and of the
portion of the double levers 22, 23, which extends from
their pivotal point at the pressing columns 28, 29 (bolts
26, 27) up to the rocker bearing point, i.e. bolts 24, 25

10 equals the total mass of the portion of the double levers
22, 23 extending from the rocker bearing point, i.e.
bolts 24, 25 to the pivotal point at the links 19, 19b,
of the links 19, 19, of the single arm levers 7, 8, of
the sliding blocks 11la, 11b, of the rods 5, 5a, of the

15 rod pins 6, 6a, 6b of the eccentric section 4, of the
elongated, upper ends 9, 9a of the rods 5, 5a of the
links 47, 47a pivotably mounted to mentioned upper ends
9, 9a and of the bolts 46, 46a. Accordingly, in operation
the oscillating masses of the punch press inclusive the

20 vertical component of the rotating unbalance are bal-
anced, wherewith no additional balancing weights for a
balancing of the masses oscillating in the vertical di-
rection, inclusive the rotating unbalance in vertical di-
rection must be presenf, which would unnecessarily in-

25 crease the mass forces and the friction forces occurring
therewith. _ o

In order to balance the horizontal component
of the rotating unbalanced mass, see Fig. 1, Fig. 2 and
Fig. 7, the links 47, 47a pivotably mounted via the bolts

30 46, 46a to the elongated, upper ends 9, 9%a of the rods 5,
5a at their oppqsite ends via bolts 48, 48a to a respec-
tive counterweight 49, 49%a. These counterweights 49, 49a
are supported on bolts 50, 50a. These bolts 50, 50a are,
thereby, located at such a position in the frame 2 of the

35 press and the counterweights 49, 49a are supported in
such a manner on the bolts 50, 50a that their mass cen-
ters M, Ma at the respective point 0of return of the coun-



+5 The sliding bl ocks 1l1a, 11b and sliding bl ock guides 12a,
12b formtherefore a structure, by neans of which one of the ends of the
single armlevers 7, 7a, 8, 8a are guided in direction of the stroke
novement of the machine. 10 12 As can be seen clearly in the
drawi ngs, to- tally four bolts 13-13c, four links 14-14c, two nuts 15, 15a
and two thgeaded i_ngl.es ] h S{RY arm | evers
7, 7a, 8 aﬁa o gﬁg sg%po#§ @%tﬁelrgéﬁgggieﬁi Eél?£2980§?tgﬁeresp , 15
from the pescentmicheettion 2 @retﬂ@cptéésatTh@ééteﬁEErQKémaFﬁéNéﬁﬁ such

as will betﬁéphghaﬁ@ EBSQ%EL@H offuith@etehekPWagBPR0! 8¢ tHeaekeeght or
| evel , resp dsta

| e manner,, wherewith the_hei gh the rans
32, 32a cahfBE &Aphst ddsush as illustrategs in Fipse Eegﬂgeh gﬁé%&ﬁove
descrlbgd gﬁggegflﬁh@ giongle armlevers 7, 7a, 8 and 8a a bolt 18 and



'18a is arranged in a forced fit at a bearing point 17 and 17a, resp. These
bearing points 17, 17a are points which conduct stroke novenents during
operation of the punch 25 press, whereby it shall be nentioned for reasons
of com pleteness that these movenmentsldre not rectilinear nove- nents.
Li nks 19, 19a, 19b and 19c are supported at one of their ends on the bolts
18 and 18a, resp., which 30 links formtogether one group of l|inks. These
i nks 19, 19a, 19b and 19¢ are supported at their |ower ends on axially
aligned bolts 20, 21, $3BimS§d 20a, 2la, 20c, resp. These bolts 20, 21, 20b
and 20a, 2la, 20c, 35 resp., are set into pairs of double levers. The bolt

21 is thereby set into thi_doub e lever 23 such as is.clearly _illustrated
in Fig. 1 and 1. punch press, having a punch press’ frame

5 (2), at least one ram (32; 32a), a punching operation
. space (53), a means (1, 5, 6, lla, 12a, 7, 7a, 8a) for
the producing of a stroke movement, in which punching op-
eration space (53) a web run plane (36) of a respective
web to be worked upon and to be fed through the punching
10 operation space (53) is set, characterized in that the
means (1, 5, 6, 1lla, 12a, 7, 7a, 8a) for the producing of
a stroke movement is pivotably mounted at two points (18,
18a) located at a distance from each other seen in the
direction of feed of the web and producing in operation
15 of the punch press stroke movements, to one end of a re-
spective link group (19, 19%9a; 1%b, 19c), of which the
links are pivotably mounted at their opposite end at a
respective point (20) 21, 20b; 20a, 2la, 21c) forming a
pivot point to a first end of double levers (22, 23; 22a,
20 23a) of respective pairs of double levers, whereby the
individual double levers (22, 23; 22a, 23a) of each pair
of double levers project relative to the pivot point in
opposite .directions and are supported at rocker bearing
points (24, 25; 24a, 25a) which are located symmetrically
25 opposite of each other relative to the pivot point (20,
21, 20b; 20a, 215, 20c), which double levers (22, 23;
22a, 23a) are pivotably mounted at their second end to a
respective pressing column (28, 29; 28a, 29a).
2. The punch press of claim 1, characterized
30 in that the double levers (22, 23; 22a, 23a) of each pair
of double levers are located in succession seen in the
direction of the feed of the web.. _
3. The punch press of claim 1 or 2, charac-
terized in that two pairs of double levers are arranged
35 in succession seen in the direction of the feed of the
web.



+ 6 specifically Fig. 5 and |likew se bolts 20, 20b are set into the double

|l ever 22. Simlarly, bolt 2la is set into the double | ever 23a and the
bolts 20a, 20c are set into the double 5 |l ever 22a. The double lever 23 is
supported on a bolt 24 defining a rockéf bearing point, which bolt 24 is in
turn supported in the frame 2 of the press. The double lever 22 is

supported on a further ,10.bal Wf ' -t : int.
CAPRRT e D LU e atOghe BBy’ BERLA0GR BHE! BEr phaoKEccRaghyng pol

Cor r espondicigliys t lnhadagtiles iizede imp $haits thepmesdst dd ot e Bdidr 24a and
the doubl e jlgver; 278 i §,58) B SHhOPIRANG 025> stroke movement

are pivotably mounted at two points (18, 18a) performing
5 stroke movements during the operating of the punch press,

to one end of link groups (19, 19b; 19a, 19c), which

points (18,18a) afe located at same distances from a

plane of symmetry of the frame (2) of the punch press ex-

" tending perpendicularly to the direction of the feed of a
10 web. '

5. The punch press of one of the preceding
claims, characterized in that two pairs of double levers
are present, of which double levers (22, 23; 22a, 23a)
each is pivotably mounted to a respective pressing column

15 (28, 29; 28a, 29a), such that the punch press has four
pressing columns (28, 29; 28a, 29a).

6. The punch press of one of the preceding
claims, characterized in that the pressing columns (28,
29; 28a, 29a) of each double lever pair are pivotably

20 mounted to one ram (32; 32a).

7. The punch press of one of the preceding
claims, characterized in that the rams (32; 32a) are lo-
cated at a distance from each other seen in the direction
of feed of the web. |

25 8. The punch press of one of the preceding

" claims, characterized in that each ram (32; 32a) includes
at one end area two guiding columns1(35, 35b; 35a, 35c)
located at a distance from each other and which are
guided in guiding units (33, 33b; 33a, 33c) located in

30 the web run plane (36).

9. The punch press of claim 8, characterized
in that in the area of each ram (32; 32a) a further guid-
ing column (37, 37a) located at a distance from its two
guiding columns (35, 35b; 35a, 35c) is firmly mounted to

35 the frame (2) of the press, and projects into a further
guiding unit (34; 34a) located in the ram (32; 32a),
which guiding unit (34; 34a) is located above the web run

(A AT




+15 ¢ The double lever 23 is pivotably nounted at its opposite end
via a bolt 26 to a pressing columm 28 and the double | ever 22 is pivotably
nmounted at its oppo- site end via a bolt 27 to a pressing colum 29.
Simlarly, the double lever pair locatéd in 20 Fig. 1 at the right side
and having the double levers 22a and 23a is pivotably nounted by the double

| ever 22a t t he ssing.cqlu and t.h ubl_e r to the

pressi ng c& é% TR % Egngﬁéﬁ &ﬁﬁ%q§§’a§§g29garékﬁ%ﬁﬁ%é§?25 Vi a

bolts 30 archred ﬂ@datidmanBZ and the pressing col- umms 28a and 29a are
mounted via bolts 30a %d %é% ?ﬁnEBeBF%§E3g§ ofkt 8EN@hkVBrkcedlingf our

pressi ng colums 28, 2 a, be nmount ed to ne single ramor

each 30 pr &34iims c sharrctanizast i thadd the B8adfn (tam>/NSw tHé ar r angenent
of the guidesg,far, the 8, 8a) for the producing of a stroke movement

includes two single arm levers (7, 8; 7a, 8a) which are
mouhted at their first end to a device, by means of which
this first end is gquided in the direction of the stroke
movement of the punch press, and which are supported at
10 their second, opposite end at the frame (2) of the punch
press, whereby the pivot points (18; 18a) of the respec-
tive link groups (19, 19b; 19a, 19c) which perform the
stroke movements are located between the ends of the sin-
gle arm levers (7, 8; 7a; 8a), which single arm levers
15 (7, 8; 7a, 8a) are supported at their second ends via
threaded spindles (16; 16a) in a height adjustable manner
at the frame (2) of the punch press, such that the height
position of the second end of each single arm lever (7,
8; 7a, 8a) and accordingly the height position of the ram
20 (32; 32a) mounted thereto and thus the height position of
each ram (32; 32a) is adjustable independently or in syn-
chronism with any other ram (32; 32a).
11. The punch press of one of the preceding
claims, characterized in that the total mass of the guid-
25 ing columns (35, 35b; 35a, 35c), of the rams (32, 32a),
of the pressing columns (28, 29; 28a, 29a) and of the re-
spective portion of the double levers (22, 23; 22a, 23a)
which extends from the point (24, 25; 24a, 25a) where
they are pivotably mounted to the pressing columns (28,
30 29; 28a, 29a) to the point where they are supported for
rocking, equals the total mass of the respecti?e portion
of the double levers (22, 23; 22a, 23a) which extends
from the point (24, 25; 24a, 23a) where they are sup-
ported for rocking to the point where they are pivotably
35 mounted to the links (19, 19b; 19a, 19c), of the links
(19, 19b; 19a, 19c), of the single arm levers (7, 8; 7a,
8a), of the sliding blocks (1la, 11lb) of the rods (5, 5a)

||I||II| I||||| | IlIII l| IIII



+rans will be described, whereby attention is specifically drawmn to Figs. 3
and 4. The ram 32 is rigidly nounted to tw guiding 35 colums 35, 35b
proj ecti ng downwards. These guiding col- ums 35, 35b are guided in the
pl ane 36 of the direction of feed of th®& web in guides 33, 33b and the
gui di ng col - 7 ums 35a, 35c guided at the sanme height [ocation in

gui des 33a 3 Thi 1.0 rStr ur ' 1S ~di d in detai
T the onr RiBaEhggoR, HIBETA6S" 65y’ $B OR SheIbLbiREc eRERARET | e T
speci fi cal l(#)toofh&hs @ilonigasete upperhendsddBundad s ofThbBer §RES32 0132,

\CAﬁIWEL' ;& gg;glet heRRs! Y 43,f Wra)t pekothably AoLRited @ui daidduppdr34ands esp.,
(9, 9a), and of the bolts (46, 46a).

5 12. The punch press of one of the preceding
claims, characterized in that the means (1, 5, 6, 1lla,
12a, 7, 7a, 8, 8a) for the producing of a stroke movement
comprises an eccentric shaft (1) and a rod unit (5, 5a)
supported on the shaft (1) and including a first end with

10 a sliding block (1la, 11b) which is guided in a sliding
block guide (12a, 12b), to which sliding block (lla, 11b)
single arm levers (7, 8, 7a, 8a) are pivotably mounted
which at their opposite ends are supported in a height
adjustable manner of the frame (2) of the press, whereby

15 the respective link groups (19, 19a; 1%b, 19c) are pivo-
tably mounted to said single arm levers (7, 8; 7a, 8a),
which rod unit (5, 5a) is pivotably mounted at a second
end located in relation to the eccentric shaft (1) dia-
metrically opposite to the first end to a lateral bar

20 (47, 47a) which is at both its ends pivotably mounted to
a respective eccentrically supported counterweight part
(49; 49a), which counterweight parts are adapted to bal-
ance the horizontal components of the rotating imbalance
mass of the punch presé.

25 13. The punch press of one of the preceding
claims, characterized in that the means (1, 5, 6, 1lla,
12a, 7, 7a, 8a) for transforming the rotary movement of
the eccentric shaft (1) into a stroke_movement includes
at least one rod'(5, 5a) supported on an eccentric sec-

30 tion (4) of the eccentric shaft (1), which includes an
end which is guided in a unit (11, 1la; 12, 12a) for a
rectilinear guiding of this end, which unit (11, 11la, 12,
12a) for a rectilinear quiding includes a guiding block
(11, 1la) with a pin (6, 6a, 6b), whereby the end of the

35 rod (5, 5a) is pivotably mounted to said pin (6, 6a, 6b),
which guiding block (11, 1la) is cdﬁnected to force
transmitting members (7, 8, 19, 19b} 7a, 8a, 19a, 19c)

* c L M H * )



+are'l ocated above the plane 36 defined by the direction of the feed of the
web. Further guiding colums 37, 37a 10 nounted rigidly to the frane 2 of
the press project into these third gui gs 34 and 34a, resp. The gui des 34,
34a include gliding surfaces 38 (Fig. %), (see specifically the docunents
| i sted above), which gliding surfaces 38 extend in the |ongitudinal

?Lreectiondq;h%}? %}Erﬁ&rprésé,pi%ﬁalﬂy:ﬂbﬁﬂ@ecﬂiét&ﬂ{iw & érﬁiid?ﬁ)f the web.
se gui de , a prev ordj ng pi yvotin venment. of the rans
32, 32a lat ‘iﬂ% Hverk %c%c%r e?g‘;sa,' %}a al‘?%ﬁecﬁigect &3 i%#lng
surfaces 380|1cml$1_@rlaiéxys,ca/usiacdu ekparise dhewdrd h22 a3 ;3228242 3a )t heote
causi ng a cl anpi ctdo e | 0e 3 3b; ¢ 3: 33¢: .34, 34da.
The cl anpi nsgung %ﬁr\gecgfat% h%O%%Jen%%%%&éé{%%d%n@% sequoj’i ﬁzst'he all'gﬁ%’eas)?,by t he
referencd rameérimcBdderm seconherndlenio Whidle a dressitee e 40. In

case of a ppygh j9adigy P agf i 19 Pffstably mounted which is con-
nected to a ram (32; 32a), so that the ram (32; 32a) is
connected via two pressure columns (28, 29; 28a, 29%a) to
a respective pair of double levers.

10 14. The punch press of one of the preceding
claims and having at least two rams (32; 32a), character-
ized in that each ram (32; 32a) is guided by three guid-
ing columns (35, 35b, 37; 35a, 35c¢, 37a), (35, 35b; 35a,
35¢c), of which two (35, 35b; 35a, 35c) are rigidly

15 mounted to the ram (32, 32a) and one (37, 37a) is rigidly
mounted to the frame (2) of the press.

A A



1;25';center relative to the Iongitudinal direction of. the-punch press or
direction of feed of the web, resp., (Fig. 3), mhlch Ioa Q“E acts between

e.g. the ram 32 and the cl anpi ng plate1 9 or esp , the
pressing colums 28, 29 are dlfferently elastl The 30 ram 32
attains a slanted position such as |Ilustrated he di stance S,

wher eby the (exaggerated de- signed) slanted p05|t|0n of the ram 32 is
illustrated by the bro kgn Ilng T. The elastic deformation and the shift-
ing of the position of 5 ssing colum 29 are illus- 35 trated by the
broken |ine U and correspondlngly by the pressing columm 28 by the broken

line V. Furthermore, thGe ecBefkefkednREE! (19niQf chlip1au dLRotae! um 35 is

5 rod (5) and sliding block (6) to single arm levers (7, 8;
7a, 8a) projecting at both sides away from the sliding
block (1la). At their ends remote from the sliding block
(1l1a) these levers (7, 8; 7a, 8a) are supported via
threaded spindles (16; 16a) at the frame (2) of the

10 press. Groups of links (19, 19b; 19a, 19c) are pivotably
mounted to the levers (7, 8; 7a, 8a) which are connected
to pairs of double levers (22, 23; 22a, 23a) located sym-
metrically relative to the center line of the frame (2)
of the press. Each double lever (22, 23; 22a, 23a) is

15 pivotably mounted to a pressing column (28, 29; 28a,
29a). The pressing columns (28, 29; 28a, 29a) of every
pair of double levers (22, 23; 22a, 23a) are mounted to a
ram (32; 32a). Every ram (32, 32a) is guided by three
guiding columns (35, 35b, 37; 35a, 35c, 37a) of which two

20 (35, 35b; 35a, 35c) are rigidly mounted to the ram (32;
32a) and one (37, 37a) is rigidly mounted to the frame
(2) of the press. By this symmetrically dividing of the
driving elements leading to two rams (32; 32a) the punch
press features an extremely long space (53) for the re-

25 ceipt of a tool without that the height of the punch
press, the allowable rated loading and the moving masses
must be overly large.

0



».by the broken Iine W Because now t he guides 33, 33b are located at the

plane 36 of feed of the web,

the tilting point Kof 5 the ram32 wl|

remain in the plane 36 of feed of the web. This neans that the ram 32 or
ut of the plane 36

t he tool

51 (upper tool) nounted ther ehs

of the feed of the web. The guide 34,

4) allow a corresponding shifting. The
the press and the pressing colums 28,
al so when the ram32 is in a slanted position oi

Stiest

T .

surfaces 38 10 (Fig.

bl e seal s,

bet ween the frame 2 of
whi ch prevent
fron1eX|t|ng out of the

closed frane 2 of the press into the working space 15 and soiling the web
to be worked upon and al so the tool.

Above,

t he behavi or of the various

s

structural menbers has been described for the case of an off-center |oading
of the ram 32. Exactly the sane behavior of the .
| maw%amﬂ
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*corr'espondi ng structural nenbers occurs in case of an 20 off-center |oading 22/i
of the ram32a. Fig. 5 illustrates a section atong I'ine V-V of Fig. 3, and

specifically a section through the doubhgwh@é(megmﬁ&d The group of

pulling links 19, 19a pivotably 25 nount e armlever 7, 8
conprises inner pulling links 19b, mhich

|on with the inner
bolt 21 which is set into the end of the I n operation
these inner pulling links 19b transmt the force symetrically via the
doubl e | ever 23 supported at 30 the rocker bearing point on the bolt 24 to
the bolt 26 and accordingly onto the pressing colum 28. The outer pulling
|l i-nks 19 are connected to the outer bolts 20, 20b, which are set into the
end of the double |ever In ogfy tion these outer pulling Iinks 19

transmt the 35 force synnetrlca v vig B he double |ever 22 supported at
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*the‘rocker bearing point on the boft"25to the bolt 27 and accordingly onto

the pressing columm 29. 9 The saWﬁnggkaeﬁgmﬁﬂR cdbSlgn of the corre-
spondi ng structural nenbers is preseng armlevers 7a, 8a,

doubl e | evers 22a, 23a, etc. appearin S|de of Fig. 1. 5

Fig. 6 illustrates a section along |i 3 and specifically a
section through the single armlevers 7, 8 7a and 8a whereby in Fig. 6
only the levers 7 and 8 | ocated accordlng tg Fig & at the left side are
desi gned conpl¥tely. The do»d B el'g‘gsc(g le~on QxNtef er spagai Y &t he
structural négsers Qgcat gﬂ SHdin@en 1. M M &
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*The'load transmtted in operation of the punch press fromthe ram32 via
t he above described structural nenbers is transmtted partly by the inner
15 pulling links 19b onto the comon. bglidShdBHa ingly symretrically
onto the bearing points 17 of the singl _ (:8. The ot her part of
the load is transmt- ted via the outerI ' 19 also to the conmon
bolt 18 and accordingly symetrically o € bearing 20 points of the
single armlevers 7, 8 The single armlevers 7, 8 transmt on the one hand
t he | oading acting onto the bolt 18 and bearing point 17, resp., via the
bolt 6 and via the rods 5, 5a (Figs. 1, 2) onto the eccentric section 4 of
the eccen- 25 tric shaft 1, which is supported in the main bearings 2a, 2b

at the franme 2 of the press. On the other hand, the loading is transmtted
at the opposite end of the single armlevers 7, 8 via the

29 i1 - - J  U+28a
b SLATRN l/‘g( <




s+

16 which is supported statlonarlly Iy at the frane 2 of the
press. By nmeans of this above descrl t of structural nenbers
t he hei ght position of the ram 32 ca e adjusted To this
end the threaded spindle 16 includes a worm gear 43 mhlch meshes with a
worm 42 (Figs. 5, 6). The nut 15 of the spingleyl6 has a projection 44,

whi ch 10 projects into a guiding groove eg the frame 2 of the press,
wherewith the nut 15 is arrested against a ¢(et& tional novenent. The worm
gear 42 is driven by a servonp- tor 41

.bolts 13, 13b, the Iinks 14, 14b, Ern@sﬁwitﬂai§ﬁ *‘F‘he 30 threaded spindl e
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5 i If the worm 42 is rotated by the-servonotor 41, it causes a 6/f

rotating of the threaded spindle 16 and agcoLdingl vement of the nut
15 in a vertical direc- tion. This nnvene?kmgmwt Hecy REEY via the |inks
14, 14b onto the bolt 13 and accordingly or”l!ﬂ& mg pairs 7, lo 8 and
7a, 8a, resp. The oppositely located pin 6 ' Its position
relative to a respective position of the ec- centric shaft 1. Concl usively,
the pin 6 fornms the piv- otal point of the |ever pairs 7, 8, when they are
noved 15 by the links 14, 14b. Therefore, a vertical novenent of the |inks
14, 14b caused by operation of the servonotor 41, the novenent of the worm
42, the wormgear 43 and the t eﬁgzd spiwndl e 16 a pivoting novenent of the
bolt 18 and accordingly an upWarde~Nor dsinwards, resp., nmovement 20 of the

links 19, 19b. This novenent T8 tr nsniQted by the double levers 22, 23
onto the pressing cotpms—28, (T
y
¥ 4
TN
N h\
w\-’Mk I N N \\5§ /'. Jw
— ﬂ—. ol [
© 21T NVAIVAVA - N )
o 7 g
i — . | 3 &
/] 1 /| M i
S [ iE=— =
_~
o—HTH
oo $ . AP
e ¢ 7
AL/_/
e S sy
<t b A
/ N ]
4 = <2
\4—1“"'=§ (jv( 2 l_L_
N~ % / 4 Ne
m t Wu Hi.
Eff - 4 % J
o W [/
“ a %
D ? ¢ /Ré
BN, 1 f / o
P, /1 e
D 7 Y% 7
T pzzZs /
\\;____, L) <
20 g ‘N
pa 7 — = : o J
] . R
g » N
Yorere,. 77 ;7 <
IS
dl_ .18




| /7
‘whérewith finally the position of the ram32a—is shifted, i.e. its height

position is adjusted. Because each thregg HJ dle 16, 16a is 25 drivingly
~connected to its own servo drive, the ram ,

cade operated to-
change their height position syn- chrono Independently from
each other. It is possible to adjust the 61114 on of each ram 32,
32a independently fromthe other ram 32a, 32, ‘when-the 30 punch press is
operating in increnments of |ess than 10 [err] Any punch press needs sone

structure for a bal ancing of the noving masses, whereby a variety of de-

signs inclusive mass bal anci ng wei ght nenbers is known. 35 Now,
t he bal ancing of the masses of the punch press will be described. Because
the noving masses are mrror fieEges—oiLadchlotefl relative to the vertical
cen- N
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err line of F|g 1, only the design of the structural menbers.regarding the
“bal ancing of the masses |ocated at the left hand side of th?RPpEﬁ@%ﬂﬂﬁqﬁﬁﬂEET

Or axi's of symme- try, resp., mnll be described..5 - Hhe—totat
‘mass of the gui di ng. col'umms .35, “35b f the ram 32, of the piessi ng. _ S
28, 29 and of the portion-of the d levers 22, 23, mhlc"extﬂgdgﬁlﬁg% :
t heir -pi vot al p0| nt- at A e 127) up tqo the
-rocker bearing point, i. % bol t%?é% W lzoq‘leﬂs t%te tot aI mass of the

.portion of the double I%@Q?f 2 toalendi ng f.romthe rock —
‘point, i.e. bol.ts :24; 25- to the pivotal point at the |inks 19, '19b, of the
links 19; ‘19b, of the S|ngle armlevers 7, 8, of the slldlng blocks 11a,
11b,” of the rods.5, 5a; .of the 15 rod pi'ns 6, 6a, 6b of the eccentric
_sect|0n54 of the o The presenL invention. relates to a punchﬂ’_-

press, hav1ng a ‘punch press frame, at least one ram, a
_“punchlng operatlon space, a means. for the produc1ng of a
f'stroke movement,_ln ‘which punchlng operatlon space a web

run plane of a respectlve web to be worked upon and to be

10  fed. through the punchlng operatlon space is set
_ The developments of the modern punchlng tech-
'i-nlque lead to a complete proce531ng of a raw materlal, -
i.e. to a complete non-chip’ produc1ng productlon of a

product ThlS means that a modern punch press lS de51gnedj f

- 15. .to be a complete productlon center Apart of the ~common
B cuttlng and formlng (bendlng) operatlons punch presses

are used the longer the more also for mountlng and assem—-

bling operatlons, weldlngs are performed, parts are
.“bolted together and even threads are formed. After each
20 working step made on a web to be worked upon this web is
fed in the punch press further by a predetermlned dis-
tance. Furthermore, measurlng apparatuses for quallty
:'control durlng the runnlng of the productlon ‘process are-
o made use of. Thls means “that the length of the space for.

: hzsi_recelpt of a tool in punch presses, i.e. the punching op-
'.eratlon space,_becomes the more the. longer due to the in-
"-creaSLng number of 1nd1v1dual operatlon steps performed

in the punch press Conclu51vely, the more the longer
spaces for recelpt of a tool are needed ) _

30 S - . In order now to have a. longer space for re-
-celpt of a tool 1t ba51cally would be merely necessary to
-scale up a common punch press de51gn. Wlth such measure,
'however, the allowable rated loadlng would lncrease in
'the power of two in relatlon to the 1ncrea§ed scale and

T

35 : the masses of such punch§press would lhgqeaseffn the’

R

"power of three

—



el ongat ed, upper ends 9, 9a of the rods 5, 5a of the I|nk<REPLAg§@ﬂﬂ{“ngET.
pi-vot abl'y mounted to nentioned upper ends 9, 9a and of th¢ OI[b 4646
AccordlnegL in operation the osci | l'ating nasses. of the pyingh §§§§“096'
-inclusive the 20 vertical conmponent of the rotatlng unbal finte af=*.

anced, mher@mggtfgb@ukhtlonal bal anci'ng wei ghts for a ba|ahsiag—of the
masses - OSC|IIat|ng in.the veftical di- rection, inclusivelthe: rotatlng

'funbalance in vertlcal d'-'rectlon nust be or esent, whi ch. Wwoutd— :
- unnecessaril : AGE JFOR t RECEEPT QB pA{ BOObS

occurring therewith..In order to balance the horizont al conponent of t he
rotating. unbal anced nBSSheSeecEhfriéd, shhgt Ql?nﬁstQupled'ViA'HHQ 47, - 4ra

t abl t via th olts, 30 46, .46a to'the:.el ongated, upper ends 9,
.gavgfath r58§ gg)SgngtsﬁﬁgﬁPgo 38§#té6en89 §P§Q&ﬂiﬁ§mhiewﬁﬁ§tg7a $espec-

thve count evagi §at p%pjé&&lnﬁhaSebouhnsednelghh? %Qomﬂ%me sliding
'- blo¢k (lla). At their ends remote from the slldlng block‘
(lla) these levers (7;~8; 7a, 8a) are supported via
© threaded spindles (16; 16a) at the frame (2) of the
10 ppress -Groups of links (19'_l9b, 19a, 19c) are pivotably
.;mounted to the levers (7 8; 7a, 8a) which are connected
'l'to pairs of double levers (22, 23; 22a, 23a) located sym-
.:metrlcally relatlve to the center line of the frame (2) T
- of the press. Each double lever (22, 23, 22a, 23a) is '
715 plvotably mounted to a pre531ng column (28, 29, 28a,
~.29a) . The pre551ng columns (28, 23; 28a, 29a) of every
pair of double levers (22, 23; 22a, 23a) are mounted to a
ram (32 32a). Every ram (32, 32a)’ is guided by three
~ guiding columns (35, 35b, 37 35a, 35c; 37a) of whlch tw01
20 (35, 35b; 35a, 35c) are rlgldly mounted to the ram (32;
32a) and one . (37 37a)' is rigidly mounted to the frame
(2) of the press. By this symmetrlcally d1v1d1ng of the.
dr1v1ng elements leading to two rams. (32; 32a) the punch
: press features an extremely long space (53) for the re-'
25 celpt of a tool w1thout that the helght of the punch _
S .press; the allowable rated loadlng and the mov1ng masses -
. must be overly large o i
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‘are supported on bolts 50, 50a. Theselxﬁggmﬁgmgﬁkm k&dt
~at such a p05|t|on in the frame 2 of the Eﬁl

49, - 49a are supported in.such a nmanner o

cen- ters M M at -t he respectlve poi nt he c

_termelghts 49, 49a pivoting oppositejy reIatlve to the ecc
are [ocated. at least - apprOX|nater-e¢—The hei ght~ position

axis 10 of the eccen-tric shaft 1 such as illustrated in
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13 CI aims 1. A punch press having a p%gfsh&[ﬁé%e&{@ﬁg e? —2)-—at_| east one
5

~ram-(32; 32a), a punching operation spac 'Rﬁﬁgécglgqﬁpﬁq?ET

7, 7a, 8a) for- the. produci ng..of a stroke e puuenr.u &

eration space (:53) a web-run plane (36) g e morked
_upon and to be: fed through t he punchiyng 1o operatlon space (5 f A7 36,
;characterlzed i'n“that the. means (1, —g——6 1la, . 12a, 7, 7 a).for the y
~ producing of. a stroke novement is pivotably nDunted at t p0|nts (18, 18@__
“located at a distance from each other seen in the: dlrectlun of—feed—ef-t-he
web and: producrng i-n operation 15 of the punch- press stroke novenents, -to
one end of a re- spective 'link group (19, 19a; -19b, 19c), of which the
‘links are:pivotably frounted at tlff+-QpRosite end at-a respectlve p0|nt
_(20 21,  20b; 20a, 21a, 21c) foquﬁg,a_,u,,h, . s
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- claim1,
each pair of double\Dever

-pivot point to a first end of double Ievers (22, 23;_22a

respectlve pairs of -double | evers, where

(22, 23; 22a, 23a) of each pair. of doubl e 1
i'n opposite directions and-ar

tp0|nts (24, 25; 24a, 25a) which are _3ocated - symetrically RSIoprS|te of _
rel ative to-the-pivot. point (20, 21, 20b; 20a, 21a; 20c),

pi vot -poi nt
_each:ot her .

to a respectl
char

doubl-e | evers EfZ 23 ~22a,.- 23a)

" of the feed offthe

the direction

i

r0(k r. béadt4 *ﬁ@P%

which -}

are p| VOt at&y ur& ed at t.hei.r c'n'r‘nh.r‘l :nnr‘l'
pressi ng. &)I btrmj (Q&‘ 29: 284, 2 pun ss of -
erized 3 dEﬂbI@ﬁleuﬁyen(ZZ 3:; a) of

arbof @t d FH—S cces | n seeryin- th di\recti on
erized

b. -3 e/p T S'S 4 Al oL A Z-chak-a
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web. 14 4. ‘The punch press of one of the preceding clains ' i CET
in that the nmeans (1, 5, 6, 1la, 12a, 7, 7a, 8, 8a) for the J?%JEE@MS&IEET

$t'roke novement are pivotably nmounted at two points (18, 18
stroke novenents during the operatlng of "the punch press, t
Tink groups (19, *19b; 19a, 19c), ? p0|nts 118,18a) are.

-di'stances from-a plane of synnetry

t endi ng perpendlcularly to the direction of the feed of a

punch press of one of - the precedlng clalns character|zed

- of double Ievers

he frame (2) of thflﬁuncn Press—ex-

3 erformng 5

q qne1endzefigog
ljodat ed at sane

5.. The -

n t hat tmo pa|
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“the punch press has four pressing col-ums

are preseht of whi ch doubl e | evers (22, ? fhi?*ﬁﬁé#ﬂ
nmounted to a respective preSS|ng col um 15 RE LAﬁnyﬁ@ﬁ?SﬂEET:
9a) : :

press. of . one of “the precedlng cl ai nms, characterlzed in t hat

- colums (28, 29; 28a,  29a) of each dguble | ever pair are piv

~mounted to one ran1(32 32a)..-7. The=psinch g% of one of th
f

clai ms, characterrzed in that -the rams (32;
-dlstance fromeach other seen in the direct

|ne punul )

are Io-_catnd at a '
feed of theweph—25————.

‘8. 'The punch press of one of the preceding c\el - characterized in that
each .ram (32; 32a) .i ncl udes at onaagm-";ﬂ°'+‘ ﬂm'ﬂ' ARs—E35,  35b;
- 3ba, 35c) located at a dlstance from gagh - ‘ﬁ ilded in
~guidi ng units (33 33b 33a, 33c) heht led Al | 4 5
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30 the web run plane (36). 9. The punch press of claim38,|]
- that-in the area of each ram (32, 32a) a further guid- i
Tocated at a‘distance fromits two guiding col umms (35,
firmy nmounted to 35 the frame (2) of the press, and proj
- further QU|d|ng unit (34; -34a) Iocatqd in the" ran1(32 3!
-unit (34; 34a) i's Iocated aboveé the web run 215 pl ane

RAL AETRL T Z e

é}? f@ﬁu "E‘“ 1RER
39B; 35a, 35
efLsl Ay 95
a ,‘mhjch-gurdlng
36), suchrtirat

~.each ram (32; 32a) is guided at t hree’ Iocatlons '10. - The

punch press of one

s....,.

of the precedlng clalns characterized in that-the means (IT‘TT‘%}~%EH}_41_

ﬁ12a 7 7a 8 8a) for the produchpg of a stroke movenent
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ikncl udes two single armlevers (7, 8, 7a, 8a) which are nounted at their -
~first end to a device, by nmeans of which this first end i Keape —R—t-he—
“direction of the stroke noverment of the punch press, and LﬁﬁﬁﬁﬁﬁVT‘SﬁﬂFT
supported at 10 their. second, opposite end at the fraie ( ) o hé _
press, ‘whereby the pivot points (18; .18a) of. the respec- {i rﬁ? ﬁ@gs
(19, 19b; 19a, 19c) whi ch performt: t roke. novenents .ar ocate ee
the ends of the si‘n--gle armlevers (7, 8; 7a; 8a), which|si

..'IL

15 (7,-'8; 7a, 8a)-are supported at-their second ends vi afthreaded Splndles 7ff

“(16; 16a) |n ‘a hei‘ght adjustable manner at the frame (2) of the punch ol
press, such that the hei ght position of the second end Oi_ﬁaﬁh_SLﬂgLB“aLﬂL_“
‘lever (7, 8; 7a, 8a) and accl§difeid-dh el drd position of the ram 20

(32; 32a) mounted thereto andYthus the hei ght PQsition of W”d' .
. 32a) i's adjustable |ndepende ly or.1n syn- chiygnismw th S
(32 32a) S N -

- 4a] m N °
o s ST N
e 77
T R
/)7/7_77777@

o

N\
N\
‘AN
' . N
_ : - _ .Ef”i?'
-._-\ _ 19b. N
N \B
:19%%“‘5/ \ .(’~19.“
_ .. N A
NI o B i e ;’*{8
N ve's : . ) :
RENZNENANRY
I\ §$§_ N D
NERRERNTN 59
 .:175\‘_ \ '-;\——222 :
;\-%y - 206
NP ‘@ N
'f§ N
A\ N




'11..The punch press of one of the preceding clains,

characterized in_th

the total mass of the guid- 25 ing col ums (35, 35b
(32, 32a), of the pressing colums (28, 29; 28a, 29a)
spective portion of the double levers (22, 23; 22a, 23
the point (24, 25; 24a, 25a) where they are pivotably
preSS|n§ colums (28, 30 29: 28a, 29a) ko the point v
supported for rocking, equals the total mass of the rg

a) uhich extnd

there they are

t he double levers (22, 23; 22a, 23a) which extends frd

-aLgﬁpam,

SHEET

which e

\"&}

spectlve portlon ¢
m.t.he nnLnf l’)/l

24a, 23a) where they are sup- ported for rocking to the p0|nt mhere they

are pivotably 35 nounted to the links (19, 19b; 19a, 19c), of the links
(19, 19b; 19a, 19c), of the single armlevers (7, 8; 7a, 8a), of the
sliding blocks (11la, 11b) of the rods (5, 5a)
.7
— 46,460 ™
48 47 99ay f 47ay ' (48a
i — > >, l .
28 ’ Il: N \J‘ ! 2(9)2
M 4 1\
I ’ ‘ ]O'\ Ma
17 - "' _— 17a
7.8 \ 5 / 7a,8a
13,13b = > ] § 3
14,14b\} N NN a,13c
15 181 ] | 6= 020 ~18a }jg
44N\ =57 ot o2y~ = 15a
23 ) IWNE)
26 H e = Slat= S el ‘ 22a
20,217 3 ' ,20a,2la
20b : 20¢’
28 2%
30— -3la
' - ~32a
35,35b'}= =l\35a,35¢
33,33b 33a,33c
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40
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16 and the rod pins (6, 6a, 6b) of the eccentric section' (4), of the

el ongat ed upper ends (9, 9a) of the rods, of the |inks {Af—dfap—pinotably
mounted to said upper ends (9; 9a), and of the bolts (4EEHEIEEENT SHEET
-12. The punch press of one of the preceding clains, chafyaftTerizegdtmn that

the neans (1, 5, 6, 1la, 12a, 7, 7a, 8, 8a) for the produ i@q%RQGQQercke
movenent’ conprises an eccentric shaft (1% and a rod uni 5, “5a) supporit dd
on the shaft (1) and including a firggzend with 10 a slj d
11b) which is guided in a sliding_blogk quide (12a, 12

to which slidirg

bl ock (11a, IIb) single armlevefs KFgXE: 89 are p
whi ch at their opposiiQOyendy are onfted iy a ight adj ust abl e manner of
the frame (2) of the press 5f{the r Ct | |l ink groups (19, 19a;
19b, 19c) are pivo- de—== N1 EL4éa
Sa . 5
d——1 —2b
20— — '
- ~4
v
8 4 /7
a
8a— /H
eampumnn S a
o—" 6
Gb/ ——6a
- ~—12a
126—"] - 22
28— S |

35b—Ht H4+ 35
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tably nounted to said single armlevers (7, 8; 7a, Ga%—mh-wd_u L (5,
5a) is pivotably mounted at a second end | ocated in ¥ ﬁa’&fﬂmf@ SEEEET
eccentric shaft (1) dia- netrically opposite to the}fiTstentto—a er al
bar 20 (47; 47a) which is'at both its ends pivotably ,TD?rgzd,_ﬂt g7
respective eccentrically supported counterwei ght pajt{ (49; Zga?, h
count erviei ght parts are adapted to bal - dnce the hofi ntis of
the rotating inbal ance nmass of the punch press. 25 13. The
punch press of one of the preceding clains, charactért zed T that—the mEGhs

(1, 5, 6, 1l1la, 12a, 7, 7a, 8a) for transform ng the
eccentric shaft (1) into a stroke novenent incl udes

rotary novenent of
at |least one rod (5

,Ube

5a) supported on an eccentric sec- 30 tion (4) of the eccentric shaft (),

whi ch includes an end which is guided in a unit (11, (151a; 12, 12a) for a
rectilinear guiding of this end, V\/nichdunit (115 1x, 512, © »
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12a) for a rectilinear guiding includes a guiding block (11, 1l1a) with a
pin (6, 6a, 6b), whereby the end of the 35 rod (5, 5a)-is._pivotably nounted

to said pin (6, 6a, 6b), which guiding block (11, 1lla
force transnmtting nenbers (7, 8, 19, 19b; 7a, 8a, 19

23a) of ‘respective pairs of double |ever4, which doulll g I
22a, 23a) are supported at rocker bearing |ocations ({24,.25, 24a, 253)
and include a second end onto which a pressure colump (28, 29; 28a,29

R STWESTSI, 1,

turn are pivotably nmounted each to an end of double lje erééé%ﬁégégi gf

5
h) 1S

pi votably nmounted which is con- nected to a ram (32; “832e3+—so-that _the
(32; 32a) is connected via two pressure colums (28, 29; 28a, 29a) to
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a.respective pair of double levers. |lo 14. The punch press of
one of the preceding clains and having at | east two rams (32 32a)

character- ized in that each-ram (32; 32a) is guideg—try—thm Thes) g
columms (35, 35b, 37; 354, 35c, 37a), (35, 35b; 35a]kil ){,r?‘g N uééirﬂ
(35, 35b; 35a, 35c) are rlgldly 15 nounted to the rfnf (32, 32a) and] one
(37, 37%a) is rigidly mounted to the frade (2) of the DI @5 AUS 1597
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