A PRESS, SPECI FI CALLY PUNCH PRESS '

ENVENTI ON 5 . Field of the invgnti ORBPLACED SHEETS
present invention relates.to a press, having
colum and a rampivotally nounted to ~ sai
colum, which ramis adapted to be 10 conne

shape produci ng wor ki ng

----------

........ to page S—

A—"
v
‘gﬁh
o
p.'_“
g Ne:
oy i o
@
FB
(@]
—h
q
_!
}-U

A PRESS, SPECIFICALLY PUNCH PRESS

BACKGROUND OF THE INVENTION

Field of the invention

The present invention relates to a press, having
at least one pressing column and a ram pivotally mounted to
_ said at least one pressing column, which ram is adapted to be
10 connected to at least one tool for a shape producing working
of a strip-shaped workpiece which is advanced step by step,
which press includes a machine frame and a drive shaft which
is supported in the machine frame and includes at least one
. connecting rod unit which is supported eccentrically on said
15 drive shaft.

Description of the prior art

In the corresponding technical field such presses
20 are defined as punch presses and the present invention
relates specifically to a so-called high-speed punch press.
In these days such presses are designed to have a large rated
force and having large spaces for a mounting of tools. The
rams are driven from a drive shaft of the punch press via an
25 arrangement of force-transmitting elements which in turn must
be of a very rigid design, which must have a high spring rate
and accordingly feature large masses.
Conclusively, extremely high masses are moved at
extremely high numbers of stroke in such high-speed punch
30 presses, wherewith very high mass forces as well as high
acceleration and deceleration forces occur.
In operation of a high speed puhch press not only
extremely large forces of inertia and moments of inertia are
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of & strip-shaped workpi ece which is advanced step by step, whi ch press
kncl udes a machine frame and a drive shaft which IS supported in the
machi ne frame and includes at | east one connecting rod unit which is
supported eccentrically on said 15 drive shaft.

Description of the prior art 2 .In the correspondi ng technica
field such presses 20 are defined as punch presses and the present

i nvention rel ates specifically to a so-called high-speed punch press.
In these days such presses are designed to have a | arge rated force and
havi ng | arge spaces for a nounting of tools. The rans are driven froma
drive shaft of the punch press via an_25 .arrangenent of force-transmtting
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forces of inertia an nment s Inertia ar¢ . . ]
tional forces and moments of inertia and produce in their

bearings and in the bearings of their drive members fric-
tional forces.

Furthermore, such punch presses are subject to

10 high demands regarding the precision and quality of the
products produced thereon.

A great many punch presses have become known
which feature excellent structural solutions to the individ-
ual problems described above, however, designs which are

15 advantageous for a given problem area lead often to drawbacks
in a further, different problem area.

The punch press according to CH-A-543 376 dis-
plays for instance a large distance between the pressure
columns which has an advantageous effect on the ram regarding

20 its rigidity against tilting. Furthermore, the structural
members which transmit the drive force from the drive shaft
onto the ram are designed in such a manner, that the masses
which oscillate in the vertical direction are balanced to the
largest extent. However, there are still balancing weight

25 units necessary for a complete balancing of the masses
oscillating in the vertical direction, with the effect that
additional forces of inertia and frictions in bearings are
produced. Specifically, the design of the members of the
machine which transmit the drive force from the drive shaft

30 onto the ram is such that long paths of the transmittal of
forces are present, wherewith a larger spring elasticity of
the machine is produced which has a detrimental effect onto
the punching process. The structural members which are used



2 . generated by the ramand the force transmtting el enments, but

al so extrenely large forces and nonents due to inbal ances whi ch nust be
bal anced. In order to balance the forces and nonents of the inbal ance,
bal anci ng wei ght devices, that is 5 balancing masses are needed, which
generate in turn addi- tional forces ahd nonents of inertia and produce
in their bearings and in the bearings of their drive nenbers fric-
tional forces. Furt hernore, such punch presses are subject

to 10 high demands regarding the precision and quality of the

for adjusting the height position of the ram and are located
at the point of reversing of the forces, i.e. the bearing
point of the double arm lever of mentioned punch'press, are
loaded with twice the punching force.

5 The CA-A 574 323 discloses a punch press in which
the parts of the machine which transmit the driving force
from the drive shaft onto the ram form no long paths of
transmittal of the forces. Due to the distribution of the
forces via the single arm levers, the forces acting onto the

10 connecting rod and onto the structural members for the
adjusting of the height position of the ram are reduced. The
pressure columns feature, however, a small distance from each
other, which is a drawback regarding the rigidity of the ram
against tilting. Furthermore, large balancing masses are

15 needed which generate correspondingly high forces of inertia,
high moments of inertia, and bearing frictions.

SUMMARY OF THE INVENTION
20
A general object of the present invention is to
provide a punch press, specifically a high-speed punch press
which displays short paths of transmittal of forces between
the drive shaft and the ram and incorporates therewith a
25 small spring elasticity, but allows a large distance between
the pressure columns such to counteract advantageously a
tilting of the ram, which allows a long space for the
mounting of tools without a overly large increase of the
masses of the structural members which transmit the drive
30 force onto the ram and which is not in need of vertically
acting balancing masses.
A further object is to provide a punch press
wherein the.connecting rod unit is connected to a respective



products produced thereon. A great many punch presses have
becone known whi ch feature excellent structural solutions to the

i ndi vid- ual problenms described above, however, designs which are 15
advant ageous for a given problemarea | ead often to drawbacks in a
further, different problem area. 4 The punch press according
to CH A-543 376 .di s- pl ays for instance a |l arge di stance between the
pressure col ums whi ch has an advant ageous effect on the ram regarding
20 its rigidity against tilting. Furthernore, the structural menber s
which transmt the drive force fromthe drive shaft onto the ramare
desi gned in such a manner. that.the masses whi.ch oscillate in the
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tools in the punch press. Therewith only small masses of the
balancing weights are necessary. Furthermore, - in operation of
10 the punch press only small dynamic forces and moments of

inertia of masses and a minimum of bearing frictions occur.

BRIEF DESCRIPTION OF THE DRAWINGS
15
The present invention will be more fully under-
stood and objects other than those set forth above will
become apparent when consideration is given to the following
detailed description thereof. Such description makes refer-
20 ence to the annexed drawings, wherein:
Figure 1 is a view of a longitudinal section
through a punch press:;
Figure 2 illustrates a part of Figure 1 designed
on a larger scale;
25 Figure 3 is a section along line I-I of Figure 1,
illustrated on a larger scale;
Figure 4 is a section along line II-II of Figure
1, illustrated on a larger scale;
Figure 5 is a section similar to the section
30 according to Figure 3 illustrating a further embodiment of
the subject of the invention; and



3 for adjusting the ‘height position of the ramand are | ocated

at the point of reversing of the forces, i.e. the bearing poi nt of the
doubl e arm |l ever of nmentioned punch press, are | oaded with twi ce the
punching force. 5 ' The CA-A 574 323 discloses a punch press in
whi ch the parts of the machine which t bansnmit the driving force
fromthe drive shaft onto the ramformno | ong paths of transmttal of
the forces. Due to the distribution of the forces via the single arm

| evers, the forces acting onto the 10 connecting rod and onto the
structural nenbers for the adjusting of the height position of the ram
are reduced. The Figure 6 is a section similar to the section
.according to Figure 4 of the embodiment of the subject of the

invention according to Figure 5.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The drive shaft 1 of the punch press is supported
in the machine frame 2 which is closed at the top by a top

10 plate 3. The driving of the drive shaft 1 proceeds from a
(not illustrated) motor and a belt drive of which a belt
pulley 4 is illustrated. The driving force is transmitted
from the belt pulley 4 via a breaking/coupling device 5 onto
the drive shaft 1. Such breaking/coupling devices are

15 generally known, and regarding a detailed description
thereof, attention is drawn for instance to CH-A-546 141.

' For sake of better understanding the breaking
disk 6 of the breaking/coupling device is illustrated in the
figures.

20 The drive shaft 1 includes a eccentric portion 7
on which a connecting rod unit is supported which is identi-
fied generally by the reference numeral 8.

In the embodiment according to Figures 3 and 4
this connecting rod unit 8 includes two connecting rod

25 nmembers 9, 10. In the embodiment according to Figures 5 and 6
which will be described in detail further below, the connect-
ing rod unit 8 includes four connecting rdd members 11, 12,
13, 14.

In the lower ends of the connecting rod members

30 9, 10 a connecting rod pin 15 common to both is received. At
both its ends this connecting rod pin 15 is connected to a
slider member 16, 17. The slider member 16 is guided in a
guide 18 and the slider member 17 is guided in a guide 19.



pressure columms feature, however, a snmall distance from each ot her

which is a drawback regarding the rigidity of the ram agai nst tilting.
Furthernore, |arge bal ancing masses are 15 needed which generate
correspondi ngly high forces of inertia, hi gh monents of inertia, and
bearing frictions. SUM@ARY OF THE | NVENTI ON 20 _

A general object of the present invention is to provi de a punch press,
specifically a high-speed punch press whi ch di spl ays short paths of
transmttal of forces between the drive shaft and the ram and
incorporates therewith a 25 small spring el asticity, but allows a | arge
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The link members 22, 23 form a secohd pair of
link members of which the upper ends of the link members 20,
23 project into the connecting rod member 9. _

The link member 20 of the first link member pair

10 20, 21 is pivotally mounted at its lower end to a first pivot
pin member 24. The link member 21 of the first link member
pair 20, 21 is pivotally mounted to a second pivot pin member
25. The link member 22 of the second link member pair 22, 23
is also pivotally mounted to the second pivot pin member 25.

15 The link member 23 of the second link member pair 22, 23 is
pivotally mounted to a third pivot pin member 26.

The first pivot pin member 24 and the third pivot
pin member 26 are inserted intb a first double arm lever 27
which accordingly is pivotally mounted via the link members

20 20 and 23 which take up the height of arrow, to the
coﬁnecting rod members 9 and 10.

The second pivot pin member 25 is inserted into a.
second double arm lever 28 which accordingly is also
pivotally mounted via the link members 21 and 22 which take

25 up the height of arrow, to the connecting rod members 9 and
10.

In the illustrated embodiment the double arm
levers 27, 28 which operate as rocker members are of a point
symmetrical design. In the illustrated embodiment they

30 comprise lever arms of the same length. However, embodiments
with lever arms of an unequal length are foreseen. These
double arm levers 27, 28 are supported via bolts 29, 30 in
the machine frame 2 (Fig. 2 and Fig. 4).
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. pressing colum via a respective rocking nmenber and a single
armlever pivotally nounted to the rocking nenber. The

advant ages gai ned by the invention are seen specifically in that the

structural

menbers adapted for the 5 transmtting of the drive force from

the drive shaft to the ram are designed rigid and hardly springy and

formsmal |

nmovi ng masses al so in case of |ong spaces for the receipt of

tools in the punch press. Therewith only small nmasses of the bal anci ng

wei ghts are necessary. Furthernore, in operation of 10 the punch press only
smal | dynam c forces and nonments of inertia of masses and a m ni mum of

bearing frictions occur.
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At their end remote from the link members 20, 21,
22, 23 the double arm levers 27, 28 are pivotally mounted via
pivot pins 31, 32 to single arm levers 33, 34. At the other
end the single arm levers 33, 34 are pivotally mounted via
pivot pins 35, 36 and link members 37, 38 to the spindle nuts

-39, 40 of the devices 41, 42 for the adjusting of the height

position of the ram 57, of which devices the spindles 43, 44
the pins 45, 46 for the rectilinear guiding of the spindle
nuts 39, 40 in the machine frame 10 and the drive gear wheels
47, 48 for the rotating of the spindles 43, 44 are illus-
trated. In Figure 4 the single arm levers are provided in
addition to the reference numerals 33, 34 also with the
reference numerals 33’, 34’. The reason thereto is that each
of these levers include due to structural reasons two single
arms located side by side, namely 33, 33’ and 34, 34’.

A detailed description of these devices for ad-
justing the height position of the ram is disclosed in the
US-A~-5 052 257. A pressing column 51, 52 is pivotally mounted
to each single arm lever 33, 34 via a pivot pin 49, 50, which
pressing columns 51, 52 extend through moveable seals 53, 54
and are pivotally mounted to the ram 57 wvia bolts 55, 56.

It is to be noted that in the illustrated embodi-
ment the distance between the pivot pins 49, 50 which support
the pressing columns 51, 52 and the pivot pins 35, 36 at the
devices for the adjusting of the height position of the ram
is larger than the distance between the pivot pins 49, 50
supporting the pressing columns 51, 52 and the pivot pins 31,
32 at the double arm levers 27, 28. These relative distances
are not mandatory. Other embodiments may display other
relations of the distances.

Guiding columns 58, 59 project downwards from the
ram 52 which guiding columns 58, 59 are guided in the plane
60 of advance of the strip to be worked upon.in column guides



BRI EF DESCRI PTI ON OF THE DRAW NGS 15 The present invention

will be nore fully under- stood and objects other than those set forth
above wil | beconme apparent when consideration is given to the follow ng
detail ed description thereof. Such description nakes refer- 20 ence to the
annexed draw ngs, wherein: _8Figure 1 is a view of a

| ongi t udi nal section t hrough a punch press; Figure 2
illustrates a part of Figure 1 designed on a larger scale; 25

Figure 3 is a section along line I-1 of Figure 1, illustrated on a

| ar ger scale Figure 4 is a section along line Il-11 of

Fi gure raied on a |lar

Fi gure IS a
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further enbodlsenipois defihedsabj ehatoplahe whieht isndefiimed by the step-

wise fed metal strip which is being processed or which is to
be processed in the punch press. The tool carrier plate 63
5 which is mounted to the machine frame 2 is located below the
ram 57.
The connecting rod members 9, 10 of the connect-
ing rod unit 8 feature at the top projecting extensions 64,
65. Lateral bars 66, 67 are pivotally mounted to these pro-
10 jecting extensions 64, 65 which bars extend in opposite
directions from the projecting extensions 64, 65. The refer-
ence numerals 68, 69 designate the pivot pins. At their end
remote from the projecting extensions 64, 65 these lateral
bars 66, 67 are coupled via pivot pins 70, 71 to eccentri-
15 cally supported balancing weight bodies 72, 73. The locations
of the support of these balancing weight bodies 72, 73 are
identified by the reference numerals 74, 75.
The object of these balancing weight bodies 72,
73 is to balance the horizontal components of the rotating
20 unbalanced mass of the punch press. '
The dimensions, the length of the lever arms and
the masses of all structural members for the driving of the
ram 57 and also the ram 57 itself are dimensioned in such a
manner, that no resulting unbalance appears in the vertical
25 direction, i.e. no additional balancing masses for a
balancing of any vertical components of unbalance are
necessary.
When considering the path of the transmission of
- force from the connecting rod unit 8 to the ram 57 and the
30 design of the corresponding structural members of the punch
press the following can be seen.
The pressing columns 51, 52 are located at an
extremely large distance from each other. Conclusively, they



5 ° Figure 6 is a section simlar to the section

accordlng to Figure 4 of the enbodi nent of the subject of the I nvention
according to Figure 5. 5 DETAI LED DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS The drive shaft 1 of the punch
press i s supported in the machine frame 2 which is closed at the top by
a top 10 plate 3. The driving of the drive shaft 1 proceeds from a

(not illustrated) notor and a belt drive of which a belt

are pivotally mounted to the ram 57 at the outermost possible
points, such that at an offcenter punch loading of the ram 57
the resistance against a tilting is ensured.

The path of the transmittal of forces from the

5 connecting rod unit 8 to the ram 57 is extremely short.

Accordingly, a minimal springiness when subject to a loading
due to the punching work of the structural members taking
part at the transmittal of force is ensured, which nmembers
are correspondingly gquite stiff structural members.

10 Furthermore, these structural members are designed in such a
manner that they display totally a small mass. Accordingly,
the acceleration and deceleration forces are small and,
moreover, the loadings of the bearings and accordingly the
frictions in the bearings can be held at low values.

15 Conclusively, the driving force of the punch press can be
held at a low value.

Also, the play in the bearings is smaller and it
is possible to produce articles at a higher precision.
The connecting rod unit 8 illustrated in Figure 1

20 moves seen in the vertical direction, obviously between an
uppermost position (upper dead point position) and a lower-
most position (bottom dead point position) and moves through
a middle position which is at the same distance from the
uppermost and lowermost position.

25 In this middle position the geometrical axes of _
the pivotal points of the structural members for the trans-
mission of the drive force define a geometrical straight
line. This means, see Figure 2, that the longitudinal centre
axes of the bolts and pins, respectively, 24, 30, 32, 50, 36

30 on the one hand, and 24, 29, 39, 49, 35 on the other hand are
located at one common straight line. This leads to the advan-
tage, that the deflections of the levers 28, 34 and 27, 33,



pulley 4 is illustrated. The driving force is transnitted fromthe belt
pulley 4 via a breaking/coupling device 5 onto the drive shaft 1. Such
br eaki ng/ coupling devices are 15 generally known, and regarding a detailed
description thereof, attention is drawn for instance to CH A-546 141.
For sake of better understandi ng the breakiong ~disk 6 of the
breaki ng/ coupling device is illustrated in the figures. 20

The drive shaft 1 includes a eccentric portion 7 on which a connecting
rod unit is supported which is identi- fied generally by the reference
nuneral 8. In the enbodi nent according to Figures 3 and 4

this connecting rod  unit, 8 includes t connecting rqd 2 menber,s 9, 10.,
In the enbodi NEHPSRCNHAFTS Fibthed W andudiimm yhert the' | BHICH nresy s
in detail furtirerogextaiviorhe connect - ing rod unit 8 includes four

connecting rod nenbers 113:%;%35&? %%ségr‘ibﬁsl embodiment of 'thel ?J%nlfg"\%rress

ends of the connecting ro | ; ) a connecting ro n ommon
to both is rectf vdwe puesent ggventipn dslusiiza teshnide tFrgpaestl piandist i s

connected 0 &peci fiddlely eBRi{gldshalit - thitp Sl ggurieieds 6 i e JUW RehdH
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The invention can, however, be embodied, e.q.
also at a singleshaft-fourpoint-punchpress which embodiment
will now be described with reference to Figures 5 and 6.

10 For sake of clarity the same reference numerals
which have been used for the above description are used in
the following description as far as possible.

The illustrated punch press includes a drive
shaft which is supported in the machine frame 2, whereby the

15 top plate is identified by the reference numeral 3.

The drive proceeds from a not illustrated motor,
via a belt drive of which a belt pulley 4 is illustrated. The
reference numeral 5 designates the coupling/breaking device
of which the breaking disk 6 can be seen.

20 The connecting rod unit 8 which is supported on
the eccentric portion 7 of the drive shaft 1 includes four
connecting rod members 11, 12, 13, 14 located side by side.
The connecting rod members 11, 12, 13, 14 are coupled to a
connecting rod pin 15 common to all. _

25 At its outermost ends the connecting rod pin 15
projects into respective slider members 16 and 17, respec-
tively, and a further slider member 76 is located at its
centre area. The slider members 16, 17 are guided in guides
18, 19 and the further slider member 76 is guided in the

30 guide 77.

Eight link members 78, 79, 80, 81, 82, 83, 84, 85
are supported on the connecting rod pin 15.



6 ° Four link menbers 20, 21, 22, 23 are pivotally

nDunted to the connecting rod pin 15. The link nenbers 20, 21 froma
first pair of link nenbers of which the upper ends of the link nmenbers
20, 21 project into the connecting rod 5 nmenber 10. The

| ink nmenbers 22, 23 forma second pair ofyq | i nk nmenbers of which the
upper ends of the link nenbers 20, 23 project into the connecting rod
menber 9. The link nmenber 20 of the first |ink nenber pair
10 20, 21 is pivotally nounted at its lower end to a first pivot pin
menber 24. The link nmenber 21 of the first |ink nmenber pair 20, 21 is
pi votally nounted to a second pivot pin nenber 25. The link nenber 22

of the second |ink nenberThmifowe 1ixk members 78, 79, 80, 81 which are
pivotally mounted via the connecting rod pin 15 to the two
connecting rod members 11, 12 form a first link member group,
and the four link members 82, 83, 84, 85 which are pivotally
5 mounted via the connecting rod pin 15 to the two connecting
rod members 13, 15 form a second link member group.

The two inner link members 79, 80 of the first
link member group 78, 79, 80, 81 which are located directly
side by side are pivotally mounted via a pivot pin member 86

10 common to both to a first double arm lever 87.

The two outer link members 78, 81 of the first
link member group 78, 79, 80, 81 are pivotally mounted via a
respective separate pivot pin member 88 and 89, respectively,
to a second double arm lever 90.

15 The inner two link members 83, 84 of the second
link member group 82, 83, 84, 85 which are located directly
side by side are pivotally mounted via a further pivot pin
member 91 common to both to a third double arm lever 92.

The outer two link members 82, 85 of the second

20 1link member group 82, 83, 84, 85 are pivotally mounted via a
respective further separate pivot pin member 93 and 94,
respectively to a fourth double arm lever 95.

The first double arm lever 87 and the third
double arm lever 92 located aside of the lever 87 are

25 supported on a bolt 30 common to both.

In the same manner the second double arm lever 90
and the fourth lever 95 located aside of lever 90 are
supported on a bolt 29 common to both.

_ The first double arm lever 87 is pivotally

30 mounted via a pivot pin 96 to a first single arm lever 97 to
which a first pressure column 98 is pivotally mounted. The
second double arm lever 90 is pivotally mounted via a pivot

. pin 99 to a second double arm lever 100 to which the second



is also pivotally nounted to the second pivot pin menber 25. 15 The link

menber 23 of the second |ink nenber pair 22, 23 is pivotally nounted to
a third pivot pin nmenber 26. The first pivot pin nenber 24
and the third pivot pin menber 26 are inserted into a first double arm
| ever 27 whi ch accordingly is pivotally nounted via the |ink nenbers 20
20 and 23 which take up the height of arrow, to the connecting rod
menbers 9 and 10. The second pivot pin nenber 25 is
inserted into a second double arm |l ever 28 which accordingly is also

pivotally nmounted via the Iink nmenbers 21 and 22 which take 25 up the

hei ght of arrow, to the onne n rod
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the ”aChiQ?.fbﬁVStglif'ﬂougtéﬂdvaga Blvot pin 105 to a fourth single arm
lever 106 to which a fourth pressing column 107 is pivotally
mounted.

The four pressing columns 98, 101, 104, 107 are
pivotally mounted together to the ram 57 such that a four

10 point support of the ram 57 is present.

The other structural units of this second
embodiment, e.g. mass balancing weights and their drive,
adjustment of the height position of the ram, guide of the
ram, etc. are of the same design as the corresponding

15 structures of the first embodiment such that a repeated
description thereof is not needed. It merely is to be noted
that in the second embodiment various structural members are
present twice in comparison with the first embodiment. The
longitudinal section of the second embodiment equals the

20 longitudinal section of the first embodiment according to
Figure 1.

While there are shown and described presently
preferred embodiments of the invention, it is to be dis-
25 tinctly understood that the invention is not limited thereto
but may be otherwise variously embodied and practised within
the scope of the following claims.



7 At their end renote fromthe |ink nmenbers 20, 21,
22, 23 the double armlevers 27, 28 are pivotally nounted via pi vot

'plns 31, 32 to single armlevers 33, 34. At the other--—end_Lh§_§Lﬂ%Le
armlevers 33, 34 are pivotally nounted via 5 pivot 35, 36 and Tink
menbers 37, 38 to the spindle nuts 39,340 of the mmﬁ 'm\”mam r the
adj usting of the height position of the ram 57, F

spi ndl es 43, 44 the pins 45, 46 for the rectilinear gU|d|ng of t*he

spi ndl e nuts 39, 40 in the machine frane 10 and the drive gear wheels
10 47, 48 for the rotating of the spindles 43, 44 are illus- trated.
In Figure 4 the single armlevers are provided in addition to the
reference nunerals 33, 34C&RI¥Swith the reference nunerals 33", 34'.

The reason thereto is that each of these levers include due to

structural reasons two single
19 A press, having at least one pressing column

{51, 52; 98, 101, 104, 107) and a ram (57) pivotally mounted
to said at least one pressing column, which ram is adapted to
be connected to at least one tool for a shape producing
working of a strip-shaped workpiece which is intermittently
advanced, which press includes a machine frame (2) and a
drive shaft (1) which is supported in the machine frame, and
includes at least one connecting rod unit (8) which is sup-
ported eccentrically on said drift shaft (1);

wherein said connecting rod unit (8) is connected
to a respective pressing column (51, 52; 8%, 101, 104, 107)
via a respective rocking member (27, 28; 87, 90, 92, 95) and
a single arm lever (33, 34; 97, 100, 103, 106) pivotally
mounted to the rocking member.

2. The press of claim 1, wherein said rocking
member (27, 28; 87, 90, 92, 95) is of a point symmetrical
design and is supported at its point of symmetry.

3. The press of claim 1, wherein said rocking
member (27, 28; 87, 90, 92, 95) is designed as a double arm
lever. _

4, The press of claim 3, in which the double arm
lever (27, 28; 87, 90, 92, 95) which forms the rocking member
'is supported in the machine frame (2) for rotation about a
stationary axis (29, 30), is pivotally mounted at one end to
said connecting rod unit (8), and at the opposite end
directly to said single arm lever (33, 34; 97, 100, 103,
106), which single arm lever (33, 34; 97, 100, 103, 106) is
pivotally mounted at its end remote from the double arm lever
(27, 28; 87, 90, 92, 95) to a device (41, 42) for adjusting
‘the height position of the ram (57), which device (41, 42) is
mounted to the machine frame (2).



15 arms | ocated side by side, nanely 33, 33" and 34, 34'.

A detailed description of these devices for ad- —usting the height
position of the ramis disclosed in the US- A-5/ 052 257. A pressing
colum 51, 52 is pivotally nounted to each si ngsmﬂ ﬂﬂ F4 Vi a
a pivot pin 49, 50, which 20 pressing cojryrms 51 “rml"jmml m
noveabl e seals 53, 54 and are pivotalTy mounted t'o tthe*raMm 5% Wa bolts
55, b56. It is to be noted that in the illustrated enbodi -
ment the distance between the pivot pins 49, 50 which support t he
pressing colums 51, 52 and the pivot pins 35, 36 at the 25 devices for
the adjusting of the height position of the ram Is |arger than the

di stance between the pivob. pThe neess500f claimppdrtwhgrehr phesdimgnsbbnsans
51, 52 and thﬁa@bégtaﬁan§eﬁ&ths of3gh@tlEQ@rdQEﬂgeofrEhée¥€£§c33ra28 These

relative distances are not mandatory. her enbodi nents may di spl ay
other 30 rel BEPBRESOVhiRR BP¥EaNheR, the Press is in opgrafigncadFBms 58,

59 proj ect dowawaedédf 5QBh} hehat whaf bRewWbreBsgikdingopekdtnen58he59 are

gui ded i n e BLRTEa1 coRfoRbnBI¥EERe Shob iRy hhbBet 0 B2 L0 K L UPREL

structures for a vertical balancing of masses are needed.

6. The press of claim 3, wherein the double arm
levers (27, 28; 87, 90, 92, 95), in order to compensate for
the height of arrow, are pivotally mounted to the connecting
rod unit (8) wvia link members (20, 21, 22, 23; 78-85), and
that in one operational position of the press the pivot axes
and axes of rotation, respectively of the points where the
single arm levers (33, 34; 97, 100, 103, 106) are connected
to the devices (41, 42) for the adjusting of the height
position of the ram (57), of the points where the pressing
columns (51, 52; 98, 101, 104, 107) are pivotally mounted to
the single arm levers (33, 34; 97, 100, 103, 106), of the
points where the single arm levers (33, 34; 97, 100, 103,
106) are pivotally mounted to the double arm levers (27, 28;
87, 90, 92, 95), of the points where the double arm levers
(27, 28; 87, 90, 92, 95) are pivotally supported, and of the
points where the double arm levers (27, 28; 87, 290, 92, 95)
are pivotally mounted to the link members (20 - 23; 79 - 85)
connecting them to the connecting rod unit (8), are located
on a straight line common to all.

7. The punch press of claim 3 wherein the
connecting rod unit (8) includes projecting extensions (64,
65) which are located relative to the drive shaft (1)
opposite of the point where the connecting rod unit (8) is
pivotally mounted to the link members (20 - 23; 78 -.85) via
which the connecting rod unit (8) is connected to the double
arm levers (27, 28; 87, 90, 92, 95), further wherein lateral
bars (66, 67) extend from the projecting extensions (64, 65)



8 . 61, 62. In punch presses the plane 60 of the advance of the
.Strip is defined as that plane which is defined by the step- w se fed
nmetal strip which is being processed or which is to: be processed i'n the

punch press. The tool carrier plate 63 5 which is nou ﬂmm“m mm“l;
frame 2 is | ocated bel ow t he ram 57. 15 rod
menbers 9,. 10 of the connect- ing rod unit 8 featuﬁe at the*top

proj ecti ng extensions 64, 65. Lateral bars 66, 67 are pi votal ly nmounted
to these pro- 10 jecting extensions 64, 65 which bars extend in opposite
directions fromthe projecting extensions 64, 65. The refer- ence
nuneral s 68, 69 designate the pivot pins. At their_end enote fromthe
proj ecting exiBnaPBASibe, ditee é@%sl%ﬁér%¥e Plv%5§§l$6m°@ﬁt%?eanG%¢bH vi a

pi vot pins 70ends t@msﬁéeﬁtbm tﬁé BRI ¥cBURPOskEEnHRORHC 6, WeE Phba bRt €S
72, 73. The | ocati ons 9& he suggort of thefe balanC|ngh¥gbggt ?9 i es
72 73 are an eccentrically supported mass balancing wel

73), which mass balancing weight bodies are adapted to

balance the horizontal components of the rotating unbalanced
mass of the press.

8. Press according to claim 3, wherein the
connecting rod unit (8) comprises at least two connecting rod
members (9, 10; 11-14), which connecting rod members (9, 10;
11-14) are connected via link members (20 - 23; 78 - 85) for
the absorbing of the heights of arrow to at least two double
arm levers (27, 28; 87, 90, 92, 95) which extend in opposite
directions away from each other and in which a connecting rod
pin (15) is received at the end remote from the drive shaft
(1), which connecting rod pin is connected to slider members
(16, 17;76) for a rectilinear guiding of the connecting rod
members (9, 10; 11-14), on which connecting rod pin (15) the
link members (20, 21; 22, 23; 78, .79; 80, 81; 82, 83; 84, 85)
are arranged in pairs in such a manner that the link members
(20, 21; 22, 23; 78, 78; 80, 81; 82, 83; 84, 85) of each pair
project at their first end into a respective connecting rod
member (9, 10; 11-14). '

9. Press according to claim 8, characterised in
that the one link member (20, 23; 78, 81; 82, 85) of each
pair of link members is pivotally mounted to one of the
double arm levers (27; 90, 95) via a pivot pin member (24,
26; 88, 89; 93, 94) and the other link member (21, 22; 79,
80; 83, 84) is pivotally mounted via a further pivot pin
member (25; 80, 91) to a further double arm lever (28; 87,
92) extending in the opposite direction of the first named
double arm lever.

10. Press according to claim 9, wherein the
connecting rod unit (8) comprises two connecting rod members



identified by the reference nunmerals 74, 75. The obj ect of

t hese bal anci ng wei ght bodies 72, 73 is to bal ang he hori zont al
conponents of the rotating 20 unbal anced mass of the—ﬁaﬁzﬁ\ﬁFéss~\~\\\\‘
The di nensions, the length of the Iever arms and i Aﬂﬂ a
structural menbers for the driving of the;g ram 57 ﬂn ”E@l#ﬂWB
ce

itself are dinensioned in such a manner, that no resuftlhgnu

appears in the vertical 25 direction, i.e. no additional bal ancing nasses
for a bal anci ng of any vertical conmponents of unbal ance are

necessary. - When considering the path of the transm ssion of

force fromthe connecting rod unit 8 to the ram 57 and the 30 design of the
corresponding(§brd@0uﬁﬁram@mUbﬁgd@fbWh@i@@n@md acooredaagtllye af girovm of Camr

be seen. (f members W@OQQ%§S%&Qa%%I d%lbyS%r% S BQC%EEQhaEh%”

extrenely Iarge stance from each usivel ey
inner two link members (21, 22) which are located directly
side by side are pivotally mounted via a pivot pin member
(25) common to both to one of the double arm levers (28), and
the outer two link members (20, 23) of the group which are
located remote from each others are pivotally mounted by a
respective separate pivot pin member (24, 26) to the further
double arm lever (27) which projects in the opposite direc-
tion of the first named lever.

11.Press according to claim 9, wherein the

connecting rod unit comprises four connecting rod members
(11-14) located side by side and accordingly eight link
members (78-85) located side by side which are divided in two
groups (78-81; 82-85) of four link members located side by
side; further wherein the inner two link members (78, 80) of
the one group (78-81) of which one located directly side by
side are pivotally mounted via a pivot pin member (86) common
to both to a first double arm lever (87) and the outer two
link members (79, 80) of this one group (78-81) located
remote from each other are pivotally mounted each via a
respective separate pivot pin member (88, 89) to a second
double arm lever (90) extending in an opposite direction
relative to the first double arm lever (90); further wherein
the inner two link members (83, 84) of the other link member
group (82-85) which are located directly side by side are
pivotally mounted via a further pivot pin member (91) to a
“third double arm lever (92) which extends in the same direc-
tion as the first double arm lever (87); and wherein the
outer two link members (82, 85) of the other link member
group (82-85) which are located remote from each other are
pivotally mounted each via a respective pivot pin member (93,
94) to a fourth lever (95) extending in an opposite direction



9 . are pivotally nounted to the ram 57 at the outernost possible
points, such that at an offcenter punch |oading of the ram57 t he

resi stance against a tilting is ensured. The path of
transmttal of forces fromthe 5 connecting rod unlt_§,LQ—%he~TéﬁT§7J%2e
extrenely short. Accordingly, a mningj springines W‘

| oadi ng due to the punching work of the structural Wm\mﬂ

part at the transmittal of force is ensured, which ne

correspondingly quite stiff structural nenbers 10 Furthernnre t hese
structural nenbers are designed in such a manner that they display

totally a small _mass. Accordingly, the accel eration_and decel eration
forces are snhPlaki¥e to anbhibdeleveke Vhaghn§eusfdpHbleearmnysvarsa (87,

accordingly the, 92, fgso;taeespwotampeﬁéuﬂgédcaacbetbehdsahglLewaml UegerlbS

Concl usi vel y, e Vi fo of . th u S held.at_a | ow
val ve. (b2 9bbY" 1831 0157, hpiik, PEnghuBen Ko, BPenatndr cahfn,
(98, 101, 104, 107) so that the ram (57) of the press is
suspended on four pressing columns (98, 101, 104, 107).



is possible to produce articles at a higher precision. ' The

connecting rod unit 8 illustrated in Figure 1 20 noves seen in the verti cal
di rection, obviously between an upper nost position (upper dead point
position) and a | ower - - nost position (bottom dead point position) and
noves t hrough a mddle position whichgis at the sane distance fromthe
upper nost and | owernost position. 25 In this mddle position
t he geonetrical axes of t he pivot al p0|nts of the structural nenbers
for the trans- m ssion of the drive force define a geonetrical straight
line. This nmeans, see Figure 2, that the |ongitudinal centre axes of
the bolts and pins, respectlvel , 24, 30, 32, 50, 36 30 on the one hand,
and 24, 29, 39, 49, 35 oﬁmfﬁﬁuﬁﬁh &F {FHFd DISELOSUREycat ed at one conmon
straight line. This |l eads to the advan- tage, that the deflections of
the | evers 28, 34 and 27, 33, . . 10

A connecting rod unit (8) is eccentrically

supported on the drive shaft (1). The connecting rod unit (8)
is pivotally mounted via link members (20) to double arm
levers (27; 28). Each double arm lever (27; 28) is pivotally
mounted to a single arm lever (33; 34). Furthermore, each
single arm lever (33; 34) is coupled at its end remote from
the double arm levers (27; 28) to a device (41; 42) for the
adjusting of the height position of the ram. Each single arm
levef (33; 34) supports a pressing column (52; 53)..These
pressing columns (52, 53) are pivotally mounted to the ram
(57) . Accordingly, the structural members (27; 28; 33; 34)
which transmit the driving force from the connecting rod unit
(1) to the pressing columns (52; 53) can be designed ex-
tremely stiff and with a minimal springiness. Also, all
structural members located between the connecting rod uhit
(8) and the ram (57) inclusive the ram (57) are designed in
such a manner that no additional balancing forces for the
vertical mass force balancing are needed.

" (Fig. 1)

\\.

This Sheet 14

i



respectively are limted to a m ni mum when the punch press is in

.oper ation. The above descri bed enbodi nent of the punch
press of the present invention-illustrated in Figures 3 and 4 5
specifically a singleshaft-twopoint-punchpress, i.e. a punch press
whi ch has two pressing .colums 51, 52. The invention can,
however, be enbodi ed, e.g. al so at a singl eshaft-fourpoint-punchpress
whi ch enbodi nment will now be described with reference to Figures 5 and
6. 10 For sake of clarity thg,m ef erence nuneral s
whi ch have been used for the above descripfgtion are used in t he
follow ng description as far as possible.l The illustrated
punch press includes a drive shaft whilch is supported in the nmachine
frame 2, whereby the 15 top gyate isgydgnti fiyed by r ef nce nuneral 3.
The drlve proceeds froma not i]lustratgd nmotpr, via al belt drive of
which a belt pulley 5
desi gnat es the coupN ng/ breaki pg devi ge— -Laf whi cn the breakifyg disk 6
gﬁn be seen. 20 - ; ' : LR )i ch i gyswppsrt ed
w 1 \ >\</"72
73 [7 \ 3
| -8 N .
\ 18 /) N 4
34 o T >, 33 37
— 38 =y @\ N ® S — .
L o \J \y —
47—\ | . 51
\ 7 IS 53
52 i T, O
Y 28 N24 27 | QT ~— 55
O\ s N,
54 N R M | G O { G § SO § S { N ¥ O 57
56 | P58
g - - - - —-60
59/; R 5;—-61
62 g

63| l—1
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[he'eccentric portion 7 of the drive shaft 1 includes four
rod nmenbers 11, 12, 13, 14 |ocated side by side.
menbers 11, 12, 13, 14 are coupled to a

connecting rod pin 15 comon to
all. 25 At its outernost ends the connecting rod pin 15
projects into respective slider

menbers 16 and 17, respec- tively, and
a further slider nenber

76 is located at its centre area. The slider
menbers 16, 17 are guided in guides

18, 19 and the further slider
menber 76 is guided in the 30 quide 77. Ei ght |ink nenbers
78, 79, 80, 81, 82, 83, 84, 85

connecti ng
The connecting rod

are supported on the connecting rod pin
15. :
-
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The four link menbers 78, 79, 80, 81 which are pivotally nmounted via
the connecting rod pin 15 to the two connectlng rod nmenbers 11, 12 form
~a first Iink nmenber group, and the four link nmenbers 82, 83, 84, 85
which are pivotally 5 mounted via the connecting rod pin 15 to the two
connecti ng rod menbers 13, 15 form a secop@ | i nk nenber group.

The two inner |ink nmenbers 79, 80 of the fir | i nk menber group 78,

79, 80, 81 which are Iocated d65-.§fvm""'§TTE'7**S|de are pivotally

nounted via a pivot pin ega first double arm
| ever 87. 2 7§ 81 of the first
i nk menber groupd787~%91 80, 81Nk la a respective
separate pivot pin nmenber 88 an g 6do a second doubl e
arm | ever 90. 15 —_— Thg errire689 83, 84 of the
second - link nb gfoup 82, B: are hpcated directly
side by side are pivotal [y nount edis -l|v0t1p|n menber 91
common to both to a thirfd doubl e}H ge The out er
two |ink members 82, &5 hf the spHohd 20 1ink nelnfler group 82, 83, 84, 85
are pivotally mountedivip a rgspective further] separate pivot pin
menber 93 and 94, regpectivelto a fourth ble arm | ever 95.
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The first double armlever 87 and the third doubl e arm | ever 92 | ocated
aside of the lever 87 are 25 supported on a bolt 30 common to bot h.

In the same manner the second double arm |l ever 90 and the fourth | ever
95 | ocated aside of |ever 90 are supported on a bolt 29 conmon to both.
The first double armlever 87 is pivotally 30 nounted via a pivot pin 96 to
a first single armlever 97 to which a first pressure columm 98 is
pivotally mounted. The second double armlever 90 is pivotally nounted
via a pivot pin 99 to a second doubl e arn1|§§er 100 to which the second
12 48
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pressure colum 101 is pivotally mounted. The third double arm |l ever 92

Is pivotally nmounted via a pivot pin 102 to a third single arm| ever
103 to which a third pressing colum is pivotally nounted. The fourth
double armlever 95 is 5 pivotally nmounted via a pivot pin 105 to a fourth
single arm lever 106 to which a fourth pressing colum 107 is pivotally
nmount ed. The four pressing colums 98, 101 , 107 are
pivotally I 3 10 point support
of the ram %~ I eshts The ot her s¥guctural units of
this secomd$ enmdpd e.g. mass bal ancing wei ghtgg and their drive,

adj ustnment o he he&j sition of the ram guide offfthe ram etc.
are of the desi g he corresponding 15 structutes of~tRe first
enbodi nent | su t hat a cri n e i s/not needed. It
nmerely is (o be¢ noted ' ec : arioug structura
menbers arg prese f IS Tt di ment. The
| ongi t udi nAl sgction el second enbodi ment equal s|The&l ongi t udi nal

I
section ofjtheffirst odi frent according to Figpre 1. 7
Whil e therk_are shown! dnd described present ly. f-
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preferred enmbodi ments of the invention, it is to be dis- 25 tinctly

understood that the invention is not Iinited thereto but may be
ot herwi se variously enbodi ed and practised within t he scope of the
foll owi ng cl ai ns. CLAI M5 1. A press,

having at | east one pressing colum (51, 52; 98, 101, 104, 107) and a ram
(57) pivotally nmounted to said at | east one pressing colum, which ramis

adapted to

100 —K P / Y
é - R ; S 1. a‘\fz
S’ : |
A % A
5 7 4 L—~106
/1 - ]
101 4 2 7
N\ ; 2 e
4 T — T U N 107
B 2 1
= Y - ™~ 105
g f ,——95
90 A ZN /n
80
79
78 —
88
86
: -~ — HES
. N\ - 92
S Lt T ot
96 — Y Z 7
:E 7 N N 2{4 \\ TSI/ N é:
o \\é..—-:;_. \ 2 ‘. > —104
o7 1 T Sotid 1 TS —103
/ 4 /
2 B’ 4
4 1 11
g T Y T
~ [ 2 / /
Fig.6
Wi



,;'

be connected to at | east one tool for a shape producing. Mkaagmf 1808 pmpnd

-s%rlp sh .ch is intermttently af ; ,
i hcl udes ) and a drive.shaft ([ i C . -e& |nSG‘
t he machi|nd® hcludes at |east one conhézgt phoR *paged /s fo \pagedh. <.

'19?9 cql

un|t (

y on said drift shaft alm(s)  : paged yya o grged . 4
) is connected to a rf f“i"%@ré’é&d{g‘&mmd
via a respective rock & er @Qﬁd@'&sm{pﬁged
) and a single agm | ever (33, 34; 97, {100, 103, 106) pIVO

%Aaé in

a1 d bon ecteﬂ&e%@

90, 92,

mount ed tlo—t Tng nenber . 2. The (DATE OF REGEIPTL.. JMRTRI 1
sai d rocki ng nenber (27, 28; 87, 90, 92, 95) is of a pornt symetrrcat
design and is supported at its point of symetry. ' 3. The press

of claim1, wherein said rocking nenber (27, 28; 87, 90, 92, 95) is
desi gned asAaPBESHl e SEERIFECALLY PUNCH PRESS4. The press of claim3, in
whi ch the double arm|lever (27, 28; 87, 90, 92, 95) which fornms the rocking
menber is supported in the machine frane (2) for rotation about a
stationary axis (29, 30), is pivotally nounted at one end to said
connecting rod unit (8)BAGKGRAUND her opmSINVENTTIONI rectly to said single
arn1|eve§ (33, 34; 97, 100, 103, 106), which single armlever (33, 34; 97,
100, 1037 106) is

Field of the invention

The present invention relates to a press, having
at least one pressing column and a ram pivotally mounted to
said at least one pressing column, which ram is adapted to be

10 connected to at least one tool for a shape producing working
of a strip-shaped wérkpiece which is advanced step by step,
which press includes a machine frame and a drive shaft which
is supported in the machine frame and includes at least one
connecting rod unit which is supported eccentrically on said

15 drive shaft.

' Description of the prior art

In the corresponding technical field such presses
20 are defined as punch presses and the present invention
' relates specifically to a so-called high-speed punch press.
In these days such presses are designed to have a large rated
force and having large spaces for a mounting of tools. The
rams are driven from a drive shaft of the punch press via an
25 arrangement of force-transmitting elements which in turn must
- be of a very rigid design, which must have a high spring rate
and accordingly feature large masses. -
Conclusively, extremely hiéh masses are moved at
extremely high numbers of stroke in such high-speed punch
30 presses, wherewith very high mass forces as well as high
acceleration and deceleration forces occur.
In operation of a high speed punch press not only
extremely large forces of inertia and moments of inertia are



-

pivotally nounted at its end renote fromthe double armlever (27, 28; 87,
99, 92, 95) to a device (41, 42) for adjustimg the height position of the
ram(57), which device (41, 42) is nounted*to the nmachine frane (2).

14 . 5. The press of claim1, wherein the dinensions, masses
and | engths of “the lever arms of the structural menbers which nove when the
press is in operation are selected such, that when the press is in
operation the vertical conponent of the noving nasses is zero, so that no

A PRESS, SPECIFICALLY PUNCH PRESS

ABSTRACT OF THE DISCLOSURE

A connecting rod unit (8) is eccentrically
supported on the drive shaft (1). The connecting rod unit (8)
is pivotally mounted via link members (20) to double arm
levers (27; 28). Each double arm lever (27; 28) is pivotally
mounted to a single arm iever (33; 34). Furthermore, each
single arm lever (33; 34) is coupled at its end remote from
the double arm levers (27; 28) to a device (41; 42) for the
adjusting of the height position of the ram. Each single arm
lever (33; 34) supports a pressing column (52; 53). These
pressing columns (52, 53) are pivdtally mounted to the ram
(57) . Accordingly, the structural members (27; 28; 33; 34)
which transmit the driving force from the connecting rod unit
(1) to the pressing columns (52; 53) can be designed ex-
tremely stiff and with a minimal springiness. Also, all
structural members located between the connecting rod unit
(8) and the ram (57) inclusive the ram (57) are designed in
such a manner that no additional balancing forces for the
vertical mass force balancing are needed.

Fig 1
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tructures for a vertical bal ancing of masses are needed. 6.
Zhe press of claim3, wherein the double armlevers (27, 28; 87, 90, 92,
95), in order to'conmpensate for the height of arrow, are plvotally mount ed

1 (8) via link nenbers (20, 21, 22, 23; 78-85),

and t hat , position of the press the plvot axes and axes
of rotati\8 e ¥ ¢f the points Wwhere the single armlevers (33,
34; 97, : anle \connected to the devices (41, 42) for the

adj ustin fA i dogqi tion of the ram (57), of the points where the
pressi ng ' , 101, 104, 107) are pivotally nmounted to the
single ar

evers (33 34. 7, 100, 103, 10fp), of _the points where the
single ar T 34; 97, 100, 103, 10F’—&re[p|votally nounted to the
double armlevers (27, 28; 87, 90, 92, 95),:of the points where the double
armlevers (27, 28; 87, 90, 92, 95) are pivptally supported, and of the

poi nts where the double arm | eyvers (27 28; d; 90, 96 5) aé? pi votally
nmounted to the |ink nenbers (iﬁ? conn 5n to the

connecting rod unit (8), are |loc ted on strayght \ine co nto all.

7. The punch press of o I ncl udes
proj ecting extensions 64, 65) ich afgTocated.rel dtive to thef§lrive
shaft (1) opposite off\l he \nf1whe5£'fhb ponnect Nag /r og it (8 2
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23, 78 - 85) via which the

pivotally nounted to the |ink members (20 -
connecting rod unit (8) is connected to the doubte armlevers (27, 28; 87
further wherein |ateral bars (66, 67) extend fromthe
15 in

90, 92, 95),
proj ecting e;
opposite dirg otally nounted@ at their ends renote fromthe
proj ecting ekt each to an eccentrically supported mass
bal anci ng wef ght whi ch nmass bal anci ng wei ght bodi es are
adapted to bgl al conponents of the rotating unbal anced
mass of the Press according to claim3, wherein the
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connecting rod unit (8) conprises at |east two connecting rod nmenbers (9,
10; 11-14), which connecting rod nmenmbers (9, 10; 11-14) are connected via
Yink menbers (20 - 23; 78 - 85) for the.absorbing of the heights of arrow
to at |east two double armlevers (27, 28; 87, 90, 92, 95) which extend in
opposite direc¢tions away from each otheB and in which a connecting rod pin
(15) is received at the end renote fronmithe drive shaft (1), which
connecting rod pin is connected to slider neggers (16, 17;76) for a
rectilinear guiding of the connecting rod ers (9, 10; 11-14), on which

connecting rod pin (15) the |Ié::k y 22, 23; 78, 79, 80, 81;
82, 83; 84, 85) are arranged i rs in such nner that the link

menber s (20, 21; 22, 2% 0, PP, 83;48% 35) of each pair

proj ect at trMHrsj;Lél_end |nt esp, ive co '@@ rod nmenber (9, 10;
11-14). 9. Hress ac iygftoljclai cterlsed in that the
one |ink nenber (20, , 78, 1182 0 ' QalrE l'ink menbers is

pi votal Iy nount eﬁ—-&qﬁe of th r s (2M¥90, 95) via a pivot
pi n member (24, 26; B8,| 89; 93, t L+l menber (21, 22; 79,
80; 83, 84) is pivotpllly nounteée artter [P vol~Ppi n nenber (25; 80

91) to a further doupld armlevydy (2 -987, 92) |e¥t’ending in the opposite
direction of the firpt fmaned—dygbte armrtever:
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-

10. Press according to claim9, wherein the connectlng rod unit (8)

conpri ses two conpecting rod nenbers 16
(9, 10) arranged side by side and accordi.ngly a group of four Iink menbers
(20-23) arranged side by side, of which the inner two |ink menbers (21, 22)
which are located directly side by side #re pivotally nounted via a pivot
pi n menber (25) common to both to one of “the double arm | evers (28), and
the outer two link nenbers (20, 23) of the group which are |ocated renote
fromeach others are pivotally nmounted by a respective separate pivot pin

menber (24, 26) to the further
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doubl e arm lever (27) which projects in the opposite direc- tion of the

ﬁlrst naned | ever.

connecting rod uhit conprises f our connecting rod nmenbers (11-14)
side by side and accordingly eight

. Press accordlng to claim9, wherein the

i nk menbers (78-85) |

| ocat ed
ocat ed si de by

si de which arée divided in two groups (75—81 82-85) of four link nmenbers

| ocat ed si de by

of the one group (78-81) of mhlch one | ocated dlrectly si de
cd viag a m

pivotally nngp\

si de;

further wherein the inner two |ink nembers (78, 80)

3si de are
to a first

80) of this one
y nounted each via
nd doubl e arm
the-fgrst double
s 83, 84) of the

side by side are
doubl e arm

doubl e arn1| ~ (87) outer two |ink nenbers
group (78- 81) oca d Yle fromeach other are pivot
a respective e r at pin menber (88, 89) to a ségco
| ever (90) axLan I Nng N E?opposite direction relativelffo
armlever (PO);furthe r eg haeszEner towesy | er
other |ink er grou =18 i reI'!?’ e {0
pivotally nﬁnt bd vi a /s N Sa\\:\‘1~:z\§

| ever (92) mhich exten AnINL Me—urtec- troi as tHe

| ever (87);| andj wher ei the uter two |ink nmenbers (82, 8§
| i nk menber| group (82- whi ch are | ocated renote friom

fii L&t double arm

pi votal |l y nmpunt
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94) to a fourth lever (95) extending in an opposite direction .

17 relative to a third lever, which four double armlevers (87, 90,
92, 95) are pivotally nmounted each to a si'ngle armlever (97, 100, 103,
106) which is nounted to a pressing colum (98, 101, 104, 107) so that the
ram (57) of the press is suspended on fggf pressing colums (98, 101, 104,

107) .
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