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(57) ABSTRACT

The invention relates to a press for producing pellets from
powdered material comprising at least one die with a mold
cavity imaging the pellet, at least one upper punch and at
least one lower punch that interact with the mold cavity to
form the pellet, and at least one electric drive for driving the
upper punch, and/or the lower punch, and/or the die along a
main press axis, wherein the press also comprises at least
one movable element acting on the die and/or the mold
cavity of the die, wherein at least one electro-hydrostatic
drive is provided to drive the at least one movable element.

8 Claims, 3 Drawing Sheets
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1
PRESS FOR PRODUCING PELLETS FROM
POWDERED MATERIAL

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

FIELD OF THE INVENTION

The invention relates to a press for producing pellets from
powdered material comprising at least one die with a mould
cavity replicating the pellet, at least one upper punch and at
least one lower punch that interact with the mould cavity to
form the pellet, and at least one electric drive for driving the
upper punch, and/or the lower punch, and/or the die along a
main press axis.

BACKGROUND OF THE INVENTION

A press for producing pellets from powdered material is
for example known from DE 10 2006 020 213 B4, the entire
contents of which is hereby incorporated by reference. The
die is rotatably mounted on a die table, and an adjusting
cylinder is arranged on the die table, the cylinder being in a
rotary drive connection with the die by means of a mechani-
cal deflection. With the known press, for example twisted,
angled-tooth, or other parts can be produced. Both the main
drives for the press punch as well as the drive for rotating the
die are hydraulic drives.

Furthermore, a press for producing a briquette from
powdered material is known from DE 10 2010 048 183 Al,
the entire contents of which is hereby incorporated by
reference, in which several drives act via a mechanical
deflection of 90° on transverse punches which interact with
the mould cavity of the die along a transverse axis running
transverse to the main press axis. The drives for driving the
transverse punch can be both electric drives as well as
hydraulic drives. Such a mechanical deflection of a drive
acting on a transverse punch is also known from EP 2 103
423 A1, the entire contents of which is hereby incorporated
by reference. Pellets can be created with such transverse
punches which have transverse bore holes or lateral recesses.

In particular with presses with electric drives for the press
axes, there has been no satisfactory solution to date for
providing high force in a small installation space. Electric
drives require significant installation space. To address this
problem, electric drives are frequently arranged at a distance
from the die. The mechanical deflections frequently pro-
vided in the prior art lead to undesirable control imprecision,
a complex design and increased wear. The hydraulic drives
provided in the prior art alternatively to electric drives
require significant hydraulic complexity, particularly in
regard to the hydraulic aggregate, the valves, etc. and are
more difficult to control than electric drives. Providing
different drives such as electric drives for the main pressing
axes and hydraulic drives for the transverse pressing axes
leads to imprecision in regard to controlling and the safety
design of the press.

Based on the described priority, the invention addresses
the problem of simplifying the press design, reducing the
installation space and improving the controlling of the other
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2

actuating elements or punches in addition to the upper
and/or lower punches that are moved along the main press
axis.

BRIEF SUMMARY OF THE INVENTION

The invention solves the problem for a press of the
above-cited type in that the press also comprises at least one
movable element acting on the die and/or the mould cavity
of the die, wherein at least one electro-hydrostatic drive is
provided to drive the at least one movable element.

With the press according to the invention, pellets consist-
ing of metal powder can be produced for a subsequent
sintering process, such as for the production of tools, etc.
The press according to the invention can have a die plate
with the die in a manner known per se.

The upper and/or lower punch can be arranged on upper
or respectively lower punch plates. The press can possess a
press frame in which the aforementioned elements of the
press are arranged. The press possesses a suitable filling
device by means of which the powdered material is added to
the mould cavity in the die. By means of the electric drive(s),
the upper and/or lower punch, and/or the die, or respectively
a die plate which may have a die, are moved along the main
press axis such that the powdered material added to the die
is pressed in the mould cavity. Both the ejection process is
possible in which the die is arranged stationary, and the
upper and lower punch are moved, as well as the withdrawal
process in which the lower punch is arranged stationary, and
the upper punch as well as the die, or respectively a die plate
that may have the die, are moved. The main press axis is for
example arranged in a vertical direction.

The electric drive(s) for the main press axis can for
example be electric spindle drives. An electric motor can
rotatably drive for example an axially fixed spindle. A
spindle nut running on the spindle is moved thereby in the
axial direction of the spindles. The spindle nut generally acts
by means of a force transmitting apparatus on the upper
and/or lower punch plate and moves therewith the upper
punch and/or lower punch in the direction of the main press
axis which runs at a parallel distance or coaxial to the
longitudinal axis of the at least one spindle. The upper punch
as well as the lower punch can be moved thereby, or only
one of the upper punch and lower punch. For example, two
upper and/or two lower of such electric drives can be
provided that each act together for example on an upper
punch plate and/or lower punch plate. The force transmitting
apparatus can for example be a force transmitting bridge
running in a horizontal direction, and the spindle nuts are
mounted on its opposing ends such that they move the force
transmitting bridge in a vertical direction.

According to the invention, at least one additional mov-
able element is provided which acts on the die and/or the
mould cavity of the die, and which is moved by at least one
electro-hydrostatic drive. In particular, a plurality of such
movable elements and correspondingly a plurality of such
electro-hydrostatic drives can be provided. One electro-
hydrostatic drive can be provided for each movable element.
It is however also conceivable for one electro-hydrostatic
drive to drive a plurality of movable elements. According to
the invention, one or respectively a plurality of electro-
hydrostatically driven additional axes is provided. Electro-
hydrostatic drives are known in principle. Generally, they
possess a hydraulic cylinder which is actuated by means of
a hydraulic pump. The hydraulic pump in turn is driven by
an electric motor. In terms of control engineering, electro-
static drives behave like purely electric drives.
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For controlling, the electric motor of the electro-hydro-
static drive can therefore be actuated in the same manner as
electric drives provided for the main press axis. A uniform
approach in terms of control engineering can therefore be
realized in the press. A uniform approach in terms of safety
engineering can also be realized due to the use of uniform
drive types. According to the invention, the advantages of
hydraulic drives, particularly the compact design with a high
exertion of force, and the advantages of electric drives,
particularly the simple and precise controlling of electric
drives, can be combined with each other. The advantages of
the two drive types known in principle are used for a press
without implementing the respective disadvantages.
Mechanical deflections between the electro-hydrostatic
drives and the movable elements driven by them can be
omitted. The precision of controlling is increased, the design
is simplified, and wear is reduced.

It is also possible for the die of the press to consist of a
plurality of components, or respectively segments, for
example divided along the direction of the main pressing
axis, i.e., for the die to be a so-called parted die. In this case,
the components or respectively segments of the die can be
driven by the electro-hydrostatic drives provided according
to the invention. In this case, the components or respectively
segments of the die can form the movable elements per se
provided according to the invention.

The at least one movable element can be at least one
adjusting element for adjusting the die and/or at least one
punch acting on the mould cavity of the die. The adjusting
element can for example be provided to move, e.g. rotate,
the die during pressing. The at least one movable element
can be movable by means of the least one electro-hydrostatic
drive along an axis running at an angle to the main press
axis, preferably a transverse axis running transverse to the
main press axis. Particularly when the additional movable
element is an additional press punch, e.g. transverse bore
holes, lateral recesses or undercuts in the pellet can be
generated in this manner. The teaching according to the
invention very effectively manifests the advantages of small
installation space, simple controlling and high control pre-
cision, especially for axes running at an angle to the main
press axis, e.g. transverse axes.

Alternatively, it is also possible for the at least one
movable element to be an additional upper punch and/or an
additional lower punch that can be moved by the at least one
electro-hydrostatic drive parallel to the main press axis.

According to another embodiment, it can be provided that
the movement of the at least one electro-hydrostatic drive to
drive the at least one movable element, and the movement
of the at least one electric drive to drive the upper punch
and/or lower punch along the main press axis, are controlled
by a common control apparatus. A uniform control is accord-
ingly realized for the electric drives along the main press
axis and the electro-hydrostatic drive(s) for the additional
movable elements. In particular, a uniform control for all the
drives of the press can be realized. Due to the use of electric
drives for driving the upper and/or lower punch along the
main press axis on the one hand, and the use of electro-
hydrostatic drives for moving the at least one movable
element, one electric motor can be activated for controlling
in both cases.

The at least one electro-hydrostatic drive, in particular a
hydraulic cylinder of the electro-hydrostatic drive, can act
on the at least one movable element without mechanical
deflection. It is in particular hence possible for no gearing to
be provided between a hydraulic cylinder of the electro-
hydrostatic drive and the movable element. As already
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mentioned, electro-hydrostatic drives, in particular their
hydraulic cylinders, require less installation space while
generating strong force. They can hence be easily integrated
in the press, in particular arranged within a press frame.
Complex mechanical deflections as provided in the prior art
are unnecessary.

According to another embodiment, at least one hydraulic
cylinder—acting on the at least one movable element—of
the at least one electro-hydrostatic drive can be arranged
spatially separate from at least one hydraulic pump actuating
the at least one hydraulic cylinder, and from at least one
electric motor driving the hydraulic pump, wherein the at
least one hydraulic cylinder and the at least one hydraulic
pump are connected to each other by means of a hydraulic
feedline and a hydraulic drain line. The hydraulic feedline
and hydraulic drain line can in particular be flexible. Such a
separation of the actuator and force generator yields par-
ticularly flexible installation options for the electro-hydro-
static drive and hence smaller sizes of a press frame and
hence a press. Since the hydraulic cylinder is separate from
the hydraulic pump and the electric motor driving the
hydraulic pump, the flexibility is enhanced with respect to
the design and arrangement of the electro-hydrostatic drive.
By means of flexible hydraulic lines, the two separate
components of the electro-hydrostatic drive can be posi-
tioned substantially free from each other. Of course rigid
hydraulic lines are also possible.

It can furthermore be provided that the press has a press
frame within which are arranged a matrix plate having the
matrix, the at least one upper punch and the at least one
lower punch, wherein the at least one electric drive is
arranged within the press frame or on the press frame, and
wherein the at least one hydraulic cylinder of the electro-
hydrostatic drive is arranged within the press frame, and the
at least one hydraulic pump actuating the at least one
hydraulic cylinder, as well as the at least one electric motor
driving the hydraulic pump, are arranged outside of the press
frame. Only the one hydraulic cylinder per se requiring a
small installation space is therefore arranged within the
press frame. The possibly larger drive components for the
hydraulic cylinder are positioned outside of the press frame.
The at least one hydraulic pump, as well as the at least one
electric motor driving it, can for example be fastened to the
outside of the press frame.

According to an additional embodiment, the hydraulic
cylinder can be fastened to the die plate. Particularly with
this embodiment, the fixed part of the hydraulic cylinder is
fastened to the die plate, such as the cylinder housing. The
cylinder piston is then movable relative to the fixed part, and
hence relative to the die plate, to drive the at least one
movable element. A secure and easy attachment of the
hydraulic cylinder within the press frame is achieved, par-
ticularly when the hydraulic cylinder drives an adjusting
element to adjust the die or an additional punch acting on the
mould cavity of the die.

BRIEF DESCRIPTION OF THE DRAWINGS

An exemplary embodiment of the invention is explained
below in greater detail with reference to figures. They show
schematically:

FIG. 1 A first perspective view of a press according to the
invention,

FIG. 2 A second perspective view of the press from FIG.
1, and
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FIG. 3 A perspective view of an electro-hydrostatic drive
used in the press from FIG. 1.

DETAILED DESCRIPTION OF THE
INVENTION

While this invention may be embodied in many forms,
there are described in detail herein specific embodiments of
the invention. This description is an exemplification of the
principles of the invention and is not intended to limit the
invention to the particular embodiments illustrated.

For the purposes of this disclosure, like reference numer-
als in the figures shall refer to like features unless otherwise
indicated.

If not otherwise specified, the same reference numbers
indicate the same objects in the figures. The press according
to the invention possesses a press frame 10 with an upper
holding plate 12 and a lower holding plate 14. The upper and
lower holding plates 12, 14 are connected to each other by
means of four spacers 16 running in a vertical direction in
the portrayed example, and to a bearing element 18 arranged
approximately in the middle between the upper and lower
holding plates 12, 14. In the portrayed example, the bearing
element 18 is designed as a single part and possesses a
U-profile lying in a horizontal plane, an arrangement and
extension plane. The lower holding plate 14 stands on the
supporting surface by means of four support legs 20. Fur-
thermore, the press possesses an upper punch plate 22 with
an upper punch (not shown) and a lower punch plate 24 with
a lower punch (also not shown). In the portrayed example,
a die plate 26 is arranged between the upper punch plate 22
and the lower punch plate 24 with a die (not shown) with a
mould cavity for powder, such as metal or ceramic powder,
to be pressed between the upper and lower punch. In the
portrayed example, the upper punch plate 22, the lower
punch plate 24, and the die plate 26 are connected to each
other by means of vertical guide columns 28. In the por-
trayed example, the die plate 26 is directly attached to the
bearing element 18.

The press according to the invention furthermore com-
prises two upper electric drives for vertically moving the
upper punch plate 22, and two lower electric drives for
vertically moving the lower punch plate 24. The upper and
lower electric drives are each arranged on opposite sides of
the press frame 10. The upper electric drives each comprise
an upper electric drive motor 30, 31 arranged on the upper
holding plate 12 and an upper spindle drive. The upper
spindle drives comprise in each case an upper fixed bearing
32, 33 that is fastened in each case directly to the top side
of the bearing element 18. The electric upper drive motors
30, 31 each rotatably drive an axially fixed upper spindle 34,
35. An axially movable upper spindle nut 36, 37 is arranged
on each of the upper spindles 34, 35. When the upper
spindles 34, 35 rotate, this therefore generates an axial
movement of the respective upper spindle nuts 36, 37. The
upper spindle nuts 36, 37 are fastened to opposite ends of an
upper, bar-shaped force transmission bridge 38 which is
connected in the middle to the upper punch plate 22 by
means of another force transmission element 40. The upper
electric drives with their upper electric drive motors 30, 31
therefore act laterally offset on the upper punch plate 22, and
hence on the upper punch, by means of the force transmis-
sion bridge 38.

The design of the two bottom electric drives is accord-
ingly identical to the design of the two upper electric drives.
Hence the lower electric drives each have a lower electric
drive motor 42, 43 that is arranged on the lower holding
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plate 14 and rotatably drives an axially fixed lower spindle
44, 45. A lower fixed bearing 46, 47 of each of the lower
spindles 44, 45 is directly fastened to the bottom side of the
bearing element 18. An axially movable lower spindle nut
50, 51 is in turn arranged on the lower spindles 44, 45. The
lower spindle nuts 50, 51 are in turn arranged on opposite
ends of a lower, bar-shaped force transmission bridge 52
which is connected in the middle to the lower punch plate 24
by means of another force transmission element 54. When
the lower electric drive motors 42, 43 rotatably drive the
lower spindles 44, 45, an axial movement of the lower
spindle nuts 50, 51 arises which is transmitted to the lower
punch plate 24 by means of the lower force transmission
bridge 52 and the force transmission element 54 such that
the punch plate is moved in a vertical direction. In turn, the
lower electric drives with their lower electric drive motors
42, 43 therefore act laterally offset on the lower punch plate
24, and hence on the lower punch, by means of the lower
force transmission bridge 52.

In the depicted example, the upper spindle nuts 36, 37 are
connected to the upper force transmission bridge 38 by
means of a total of four compensation elements, of which
two can be seen in FIG. 1 under reference numbers 56, 58.
Corresponding compensation elements with an equivalent
function are arranged on the rear of the press, hidden in FIG.
1, opposite the compensation elements 56, 58 in each case.
The lower spindle nuts 50, 51 are correspondingly con-
nected by means of a total of four compensation elements to
the lower force transmission bridge 52, of which two can be
seen in FIG. 1 under reference numbers 60, 62. In turn on the
rear of the press which cannot be seen in FIG. 1, there are
two additional compensation elements opposite compensa-
tion elements 60, 62 which are identical to the compensation
elements 60, 62 in terms of design and function.

The elongated compensation elements 56, 58, 60, 62 are
rotatably mounted on the upper force transmission bridge
38, or respectively the lower force transmission bridge 52,
by means of first pivot bearings. The compensation elements
56, 58, 60, 62 are each rotatably mounted on the upper, or
respectively lower, spindle nuts by means of second pivot
bearings. The pivot bearings of a compensation element in
the resting position of the press shown in FIG. 1 are each
arranged over each other in a vertical direction. The longi-
tudinal axis of the elongated compensation elements 56, 58,
60, 62 also extends in a vertical direction in this resting state.
During a pressing operation, enormous forces arise. These
can cause the force transmission bridges 38, 52 to bend. This
bending of the force transmission bridges 38, 52 leads to a
tipping of the compensation elements 56, 58, 60, 62 which
is enabled by a rotation of the compensation elements 56, 58,
60, 62 about their pivot bearings and hence, in conjunction
with a gap between the spindle nuts 36, 37, 50, 51 and the
associated force transmission bridges 38, 52, to compensa-
tion of a bending of the force transmission bridges 38, 52.

Furthermore in the exemplary embodiment shown in the
figures, two additional movable elements are provided, i.e.
the additional press punches, indicated by reference num-
bers 64, 66, which are movable along a transverse axis
running perpendicular to the vertical main press axis of the
upper punch and lower punch and also interact with the
mould cavity of the die. In this manner, transverse openings,
recesses or undercuts, for example, can be formed in the
pellet imaged in the mould cavity. The additional press
punches 64, 66 are each driven by means of an electro-
hydrostatic drive. For the sake of illustration, FIG. 3 depicts
an enlarged representation of the additional press punch 64
together with the electro-hydrostatic drive which drives it.
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Of course the other additional press punch 66 and its
electro-hydrostatic drive are accordingly designed identi-
cally. The electro-hydrostatic drive comprises a hydraulic
cylinder indicated by reference number 68. The hydraulic
cylinder 68 is connected to a drive block 74 by means of the
hydraulic lines 70, 72 which can be used as a hydraulic
feedline or hydraulic drain line depending on the drive
direction of the hydraulic cylinder. The drive block 74
comprises a hydraulic pump which is connected to a reser-
voir for hydraulic fluid. In addition, the drive block 74
comprises an electric motor which drives the hydraulic
pump. By means of the hydraulic pump, the hydraulic fluid
is pumped out of the reservoir, for example by means of the
hydraulic line 70 used in this case as a feedline, to actuate
the hydraulic cylinder 68, wherein the hydraulic fluid can
flow from the hydraulic cylinder 68 back to the hydraulic
pump and into the hydraulic reservoir by means of the
hydraulic line 72 used in this case as a drain line. It can be
seen that the electro-hydrostatic drives, in particular the
hydraulic cylinders 68 of the electro-hydrostatic drives, act
on the additional press punches 64, 66 to move them without
gearing, particularly without mechanical deflection. Further-
more, it can be seen in FIGS. 1 and 2 that the hydraulic
cylinders 68 are arranged within the press frame 10, whereas
the drive blocks 74 are attached to the exterior of the press
frame outside of the press frame. The necessary connection
for actuating the hydraulic cylinders 68 exists by means of
the flexible hydraulic lines 70, 72. Of course, a path mea-
suring system for the hydraulic cylinder 68 is also provided.
This can be integrated within the hydraulic cylinder or
arranged externally. Only a small installation space is
required within the press frame 10 with a high application of
force. The hydraulic cylinders 68 can be attached via their
fixed part to the die plate 26. Furthermore, the portrayed
exemplary embodiment provides a common control appa-
ratus (not shown) which is designed to control both the
upper and lower electric drive units to drive the upper and
lower punches along the main press axis, as well as to
control the electric motors which are provided in the drive
blocks 74 of the electro-hydrostatic drives. A uniform
approach in terms of control engineering and safety engi-
neering is accordingly realized.

The above examples and disclosure are intended to be
illustrative and not exhaustive. These examples and descrip-
tion will suggest many variations and alternatives to one of
ordinary skill in this art. All of these alternatives and
variations are intended to be included within the scope of the
claims, where the term “comprising” means “including, but
not limited to”. Those familiar with the art may recognize
other equivalents to the specific embodiments described
herein which equivalents are also intended to be encom-
passed by the claims. Further, the particular features pre-
sented in the dependent claims can be combined with each
other in other manners within the scope of the invention such
that the invention should be recognized as also specifically
directed to other embodiments having any other possible
combination of the features of the dependent claims. For
instance, for purposes of written description, any dependent
claim which follows should be taken as alternatively written
in a multiple dependent form from all claims which possess
all antecedents referenced in such dependent claim.

What is claimed is:

1. A press for producing pellets from powdered material
comprising at least one die with a mould cavity imaging the
pellet, at least one upper punch and at least one lower punch
that interact with the mould cavity to form the pellet, and at
least one electric drive for driving the upper punch, and/or
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the lower punch, and/or the die along a main press axis,
characterized in that the press also comprises at least one
movable element acting on the die and/or the mould cavity
of the die, wherein at least one electro-hydrostatic drive is
provided to drive the at least one movable element;
further characterized in that the movement of the at least
one electro-hydrostatic drive to drive the at least one
movable element, and the movement of the at least one
electric drive to drive the upper punch and/or lower
punch along the main press axis, is controlled by a
common control apparatus
further characterized in that the at least one hydraulic
cylinder (68)—acting on the at least one movable
element—of the at least one electro-hydrostatic drive is
arranged spatially separate from at least one hydraulic
pump actuating on the at least one hydraulic cylinder
(68), and from at least one electric motor driving the
hydraulic pump, wherein the at least one hydraulic
cylinder (68) and the at least one hydraulic pump are
connected to each other by means of a hydraulic
feedline (70, 72) and a hydraulic drain line (70, 72), and

further characterized in that the press has a press frame
(10) within which are arranged a die plate (26) having
the die, the at least one upper punch and the at least one
lower punch, wherein the at least one electric drive is
arranged within the press frame (10) or on the press
frame (10), and wherein the at least one hydraulic
cylinder (68) of the electro-hydrostatic drive is
arranged within the press frame (10), and the at least
one hydraulic pump actuating the at least one hydraulic
cylinder (68), as well as the at least one electric motor
driving the hydraulic pump, are arranged outside of the
press frame (10).

2. The press according to claim 1, characterized in that the
at least one movable element is at least one adjusting
element for adjusting the die and/or at least one other punch
(64, 66) acting on the mould cavity of the die.

3. The press according to one of claim 1, characterized in
that the at least one movable element is movable by means
of the at least one electro-hydrostatic drive along an axis
running at an angle to the main press axis, preferably a
transverse axis running transverse to the main press axis.

4. The press according to one of claim 1, characterized in
that the at least one movable element is an additional upper
punch and/or an additional lower punch that can be moved
by the at least one electro-hydrostatic drive parallel to the
main press axis.

5. The press according to claim 1, characterized in that the
at least one electro-hydrostatic drive acts on the at least one
movable element without mechanical deflection.

6. The press according to claim 1, characterized in that the
hydraulic feedline (70, 72) and the hydraulic drain line (70,
72) are flexible.

7. The press according to claim 1, characterized in that the
hydraulic cylinder (68) is attached to the die plate (26).

8. A press for producing pellets from powdered material
comprising:

at least one die with a mould cavity, at least one upper

punch and at least one lower punch that interact with
the mould cavity to form the pellet, and at least one
electric drive for driving the upper punch, and/or the
lower punch, and/or the die along a main press axis,
characterized in that the press also comprises at least
one movable element acting on the die and/or the
mould cavity of the die, wherein at least one electro-
hydrostatic drive is provided to drive the at least one
movable element;
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further characterized in that the movement of the at least
one electro-hydrostatic drive to drive the at least one
movable element, and the movement of the at least one
electric drive to drive the upper punch and/or lower
punch along the main press axis, is controlled by a 5
common control apparatus;

further characterized in that the at least one hydraulic
cylinder (68), acting on the at least one movable
element, of the at least one electro-hydrostatic drive is
arranged spatially separate from at least one hydraulic 10
pump actuating on the at least one hydraulic cylinder
(68), and from at least one electric motor driving the
hydraulic pump, wherein the at least one hydraulic
cylinder (68) and the at least one hydraulic pump are
connected to each other by means of a hydraulic 15
feedline (70, 72) and a hydraulic drain line (70, 72),
and

further characterized in that the press has a press frame
(10) within which are arranged a die plate (26) having
the die, the at least one upper punch and the at least 20
one lower punch, wherein the at least one electric drive
is arranged within the press frame (10), and wherein
the at least one hydraulic cylinder (68) of the electro-
hydrostatic drive is arranged within the press frame
(10), and the at least one hydraulic pump actuating the 25
at least one hydraulic cylinder (68), as well as the at
least one electric motor driving the hydraulic pump,
are arranged outside of the press frame (10).
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