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Gear train unit and arrangenent for
punchi ng press

Technical field

The present invention relates to a gear train
unit with a plurality of planetary gear train stage
which are connected one after the other as well as
arrangement comprising such a gear train unit accor
to the preambles of the independent claims.

Prior art

Gear train stages with a plurality of
planetary gear train stages connected one after the
are used in cases where extremely high torques are
required at low rotational speeds.

A gear train stage according to this type,
with three planetary gear train stages for driving
punching presses is known from EP 2 375 102 Al. How
this gear train unit has the disadvantage that diff
components of the gear, e.g. the driving element, a
subjected to extreme mechanical stress during opera
due to the construction of the gear, thus making it
necessary to use very expensive components made of
rigid materials and leading to an unnecessary limit
of the powers which can be transmitted with the gea

Description of the invention

It is therefore the objective to provide a
gear train unit with multiple planetary gear train
connected one after the other, which doesn't have o
least partially avoids the disadvantages of the pri
mentioned above.

This objective is reached by the gear train
unit according to claim 1.
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According to it, a first aspect of the
invention relates to a gear train unit with a plura
of planetary gear train stages connected one after
other, which is suitable for connecting a driving m
preferably an electric motor or a hydraulic motor,
working machine, preferably with a automated punchi
press or with a punching press, respectively.

The planetary gear train stages of the gear
train unit comprise each a ring gear, a sun gear an
plurality of planet gears supported on a planet car
wherein the sun gear of each following planetary ge
train stage in force direction is formed by the pla
carrier of the preceding planetary gear train stage
connected or connectable with said planet carrier i
torsionally rigid manner in rotational direction of
planet carrier.

Furthermore, the gear train unit comprises a
driving element which forms the sun gear of the fir
planetary gear train stage in force direction or wh
connected or connectable with said sun gear in a
torsionally rigid manner in rotational direction of
sun gear, for driving the sun gear.

The gear train unit also comprises an output
element which forms the planet carrier of the last
planetary gear train stages connected one after the
or which is connected or connectable with said plan
carrier in a torsionally rigid manner in rotational
direction of the latter, for driving a component or
machine, respectively, which has to be driven by th
train unit.

The driving element is supported in the
region of its both ends in a rotatable manner about
longitudinal axis by means of first bearings accord
the claims, which are preferably formed as roller
bearings, wherein a part of the planet carriers or
planet carriers of the planetary gear train stages
are supported on the driving element between these
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bearings by means of bearings, particularly by mean
roller bearings.

The invention makes it possible to provide a
gear train unit with multiple planetary gear train
connected one after the other, which is non-expensi
extremely robust and built very compact and additio
which can transfer very high powers.

Preferably, the driving element is supported
with the first bearings in a statically determinate
manner. In this way it is possible to reach that th
bearing stress remains controllable at all times al
case of deformations, e.g. bending, of the driving
element.

It is furthermore preferred that the driving
element is supported with each of the first bearing
component which is stationary during operation. In
way a particularly stable support of the driving el
is possible, particularly when the fixed components
which the driving element is supported by the first
bearings, is part of a contiguous fixed structure o
gear train unit, which is preferred.

It is furthermore also advantageous that the
driving element is formed at one end for coupling t
driving motor and the stationary component, at whic
driving element is supported in the area of this en
one of the first bearings according to the claims,
formed for carrying the driving motor. In this way
possible to form motor/gear train units with the ge
train unit according to the invention, which are
extremely compact and have a high torsional stiffne

In a preferred embodiment of the gear train
unit the section of the driving element, on which a
of the planet carriers or all planet carriers are
supported, transmits the torque for driving the sun
of the first planetary gear train stage during oper
as intended. In this way it is possible to provide
train unit according to the invention in a simple w
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case of which the driving element and the output el
are accessible from the same side of the gear.

It is also preferred that the sun gear of the
first planetary gear train stage of the gear train
is arranged in the area of an end of the driving el
Thereby it is also preferred that at least a part o
first bearing according to the claims arranged in t
area of this end of the driving element is arranged
inside the sun gear of the first planetary gear tra
stage. These measures further promote a compact
construction of the gear train unit.

It is furthermore advantageous that the first
bearing according to the claims, which is arranged
area of the end of the driving element, in the area
which the first sun gear of the first planetary gea
train stage is arranged, is formed as fixed bearing
preferably with a cylindrical roller bearing. This
of construction promote an inexpensive and robust
supporting of the driving element.

In yet a further preferred embodiment of the
gear train unit the section of the driving element,
which the planet carriers are arranged, preferably
together with the sun gear of the first planetary g
train stage, is formed as a one-piece component. Su
embodiment of the driving element is particularly r
and helps reducing the number of components.

In yet a further preferred embodiment the
gear train unit is surrounded by a drum-type housin
which forms the driving element of the gear train u
This housing is supported by second bearings accord
the claims, particularly roller bearings, arranged
area of the ends of its drum shape, in a rotatable
about an axis extending in the center of its drum s
In this way it is possible to build robust and very
compact gear train units according to the invention
which can additionally also be integrated in existi
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machine components, e.g. in the belt wheel of the b
drive of a press.

Preferably, the drum-type housing with the
two bearings according to the claims is supported i
statically determinate way. In this way the bearing
forces are controllable in all operation states.

It is further preferred that the drum-type
housing is supported directly or indirectly on the
driving element with at least one of the second bea
according to the claims, preferably with both secon
bearings according to the claims.

Alternatively or additionally it is also
preferred that the drum-type housing is supported i
case at a component which is fixed during operation
at least one of the second bearings according to th
claims, preferably with both second bearings.

Depending on the construction concept the one
or the other variant or a combination of both varia
can be particularly advantageous.

In the latter variant it is preferred for the
embodiments of the gear train unit, in case of whic
fixed components, at which the driving element is
supported with the first bearings according to the
claims, which are part of a contiguous fixed struct
the gear train unit, that the fixed component or
components are part of the supporting structure at
the driving element is supported with the first bea
according to the claims. In this way a simpler and
stable build of the supporting structure is promote
particularly when the supporting structure encompas
the supporting structure in a U-shaped manner, whic
preferred.

Furthermore it is preferred for the
embodiments of the gear train unit, for which it is
surrounded by a drum-shaped housing which forms the
driving element of the gear train unit, that the dr
shaped housing has at its outer circumference a run
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surface for a V-belt or a flat belt, or a toothing for a
toothed belt, a chain or a gear wheel, for coupling to a
corresponding driving element of a work machine. I. e. the
drum-shaped housing which surrounds the gear train unit
entirely or at least partially, rotates in operatio n
about the other gear components and is formed in su ch a
way that its rotation motion can be transmitted on a
drive shaft of a work machine by means of suitable

transmission means like flat belts, V-belts or toot hed

belts, chains or toothings.
In yet a further preferred embodiment of the

gear train unit it is preferred that the planetary gear
train stages are arranged inside an interior space of the
gear which is sealed towards the outside, which is

connectable with a lubricating oil circuit via supp ly
lines and discharge lines leading to the outside. | n this
way a targeted lubricating oil supply of all critic al
lubrication points is possible and the gear can als o be
additionally cooled by the lubricating oil circuit, such
that it can be dimensioned and used also for transm ission

of very high powers.
Thereby it is furthermore preferred for
embodiments in case of which the driving element is

supported with each of the first bearings according to
the claims at a component that is fixed during oper ation,
that the supply and discharge lines are guided thro ugh
these components which are fixed during operation o r run
through these components, respectively. In this way a
secure supply and discharge of the lubricating oil can be

reached without additional components.
In yet a further preferred embodiment the

gear train unit is switchable in such a way that a first

or a second transmission ratio is selectively setta ble.
The term “switchable” gear train unit is understood in
this context as a gear train unit the transmission ratio
of which can be changed without construction change s or

interventions, respectively, preferably without too Is by
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actuating switching means, e.g. a switching lever o
actuating button. Such gear train units make it pos

to drive work machines which require for only a sho
time very high process force and which draw it from
flywheel in an inexpensive way with a motor dimensi
for normal operation with flywheel in such a way th
they can be operated in normal operation or in a sl
operating mode for initializing and testing the wor
process, wherein process forces which are comparabl
the normal operation, during which the flywheel is
active, can be supplied for the slow operating mode
during which the flywheel is not active or only act

little extent. In this way it is e.g. possible to d

punching presses or punching machines with crank dr
and flywheels, respectively, with such embodiments

gear train unit, in such a way that they can be ope

with full punching force in normal operation with h
punching frequencies as well as in a slow operation
initializing and testing punching tools.

Thereby it is preferred that the ability to
switch the gear train unit is given in such a way t
the ring gears of the planetary gear train stages c
selectively be coupled with a component which is fi
during operation or with the driving element, for
selectively retaining or rotating the latter togeth
with the driving element. In this way the gear can
selectively be closed (ring gears coupled to drivin
element), such that a transmission of 1:1 results w
generating energy losses in the gear, or operated a
intended as step-up or step-down gear unit, respect
(ring gears coupled to fixed components).

A second aspect of the invention relates to
an arrangement with a gear train unit according to
first aspect of the invention, further comprising t
following components:

a) a punching press or an automated punching
press, respectively, with a crank drive or an eccen
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drive for transforming the rotational motion of a d rive
shaft of the punching press into the punching motio n of
the tool and with a flywheel connectable or connect ed

with the drive shaft; and
b) a drive motor for driving the drive shaft
of the punching press.
Thereby, the driving element of the gear

train unit is connected or is connectable with the drive
motor via a preferably switchable coupling and the output
element of the gear train unit is connected or is

connectable via a preferably switchable coupling wi th the

drive shaft of the punching press or the automated
punching press, respectively, or with the flywheel.
The build of such arrangements is a preferred
use of the gear train unit according to the inventi on.
In a preferred embodiment the arrangement
comprises a gear train unit, which is formed in a

switchable way, in such a way that a first or a sec ond
transmission ration can be selectively set. The dri ve
motor and the transmission ratios of the gear train unit
are dimensioned in such a way that the maximum punc hing
force which can be generated at the plunger of the punch
press in operation, with the transmission ratio of the
gear train unit at which the slower rotation of the drive
shaft results (creep mode operation), is equal to o r
greater than the maximum punching force which can b e
generated at the plunger of the punch press in oper ation,
with the transmission ratio of the gear train unit at
which the faster rotation of the drive shaft result S
(normal operation). The drive motor and the transmi ssion
ratios are therefore chosen in such a way that the torque
of the drive motor, which is increased due to the s tep-
down gear during creep mode operation is equal to o r
greater than the sum of the torque of the drive mot or and
the torque provided by the flywheel for the punchin g

process in normal operation mode. In this way it is
possible to operate the punching press or the autom ated
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punching press with full punch force in normal oper ation
mode with high punching frequencies as well as in ¢ reep
mode operation for initializing and testing punch t ools.

In a further preferred embodiment the
arrangement comprises a gear train unit surrounded by the
drum-type housing which forms the output element of the
gear train unit. The flywheel is formed by the hous ing of
the gear train unit, resulting in the advantage tha t the
installation can be executed in a particularly comp act
way.

Short description of the drawings

Further  preferred embodiments of the
invention result from the dependent claims and from the
now following description by means of the drawings. Itis
therefore shown in:

Fig. 1 a longitudinal section through a
switchable gear train unit according to the inventi on in
a first switching state;

Fig. 2 a longitudinal section through the
gear train unit of Fig. 1 in a second switching sta te;

Fig. 3 a part of a rear view of an
arrangement according to the invention with the gea r
train unit of Fig. 1; and

Fig. 4 a part of a side view of the
arrangement of Fig. 3.

Ways of carrying out the invention

Fig. 1 and 2 show a switchable gear train

unit according to the invention with three planetar y gear

train stages connected one after the other in verti cal
longitudinal section, once in a switching state in which
the gear is effective (Fig. 1) and once in a state in
which the gear is locked (Fig. 2), i.e. in which th e

transmission ratio is 1:1.
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The illustrations according to Fig. 3 and 4
show an arrangement according to the invention with
gear train unit of Fig. 1 and 2 and a punching pres
driven by it, once in a partial rear view (Fig. 3)
the so-called main drive and one in a partial side
(Fig. 4) with the motor mount.

As can be seen, the gear train unit has a

central driving element 2 which is coupled at one o
ends to a horizontally lying shaft 1 of an electric
46 (shown in Fig. 3 and 4) and which forms at its o
end the sun gear 2a of the first planetary gear tra
stage. When operated as intended the electric motor
drives, via fitted key 1la, the driving element 2 an
the latter the sun gear 2a of the first planetary g
train stage. The driving element 2 is supported rad
and axially on an axial arrangement 22, 25, 26, whi
fixed in operation, with a roller bearing 24 in the
of the sun gear 2a formed by it at its left end. Th
fixed axial arrangement 22, 25, 26 is supported by
continuous rigid supporting structure 23, 27, 44 wh
encompasses the drum-shaped housing 6, 17 of the ge
train unit in a U-shaped way. At its other end, the
driving element 2 is supported only in radial direc
with a roller bearing 9a at a component 44 of the r
supporting structure 23, 27, 44. In this way the dr
element 2 is supported at its ends in a statically
determined way.

In the first planetary gear train stage of
the gear train unit there are four first planetary
3 engaging the first sun gear 2a and a pot-shaped r
gear arrangement 4, 8 forming the internally toothe
gears for all three gear stages. The four first pla
gears 3 are able to rotate by means of bolt 33 and
rollers 34 and are supported on both sides in a fir
planet carrier 5.

This planet carrier 5 transfers the increased
torque via screws 37 to the sun gear 21 of the seco
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planetary gear train stage. The planet carrier 5 wi
second sun gear 21 mounted to it for driving the se
planetary gear train stage is supported on the driv
element 2 by means of cylindrical rollers 19 and a
20.

In the second planetary gear train stage five

second planet gears 3a engage the second sun gear 2
a second internally toothed ring gear of the pot-sh
ring gear arrangement 4, 8. The five second planet
3a are supported in the second ring gear and transf
torque to a second planet carrier 5a by means of bo
and needle rollers 34a, supported on both sides. Ju
like the planet carrier 5 of the first planet gear
stage the latter further transfers the increased to
via screws 37a to the sun gear 21 of the next, name
third planetary gear train stage,. The second plane
carrier 5a with the third sun gear 21a mounted to i
driving the third planetary gear train stage is sup
on the driving element 2 by means of cylindrical ro
and a cage, in identical way like in case of the fi
planet gear train stage.

Eight third planet gears 3b are built in the
third planet gear train stage, which are supported
third ring gear of the pot-shaped ring gear arrange
4, 8 and which transmit their torque via further bo
33b and needle rollers 34b in a non-flyingly suppor
manner to a third planet carrier 6. This carrier 6
part of the drum-shaped housing 6, 17 of the gear t
unit, which drives three toothed belts 18, 18a, 18b
driving element 6, 17 according to the claims.

In this way the torque of the electric motor
46 in the state shown in Fig. 1 can be brought to a
high level in multiple steps. In this case the pot-
ring gear arrangement 4, 8, which enters at its rig
end, with a ring piston 59, a pneumatic ring cylind
impinged with pressurized air, is pushed to the lef
the overpressure in the ring cylinder 10, where it
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engages with an internal toothing 50 formed at its
end an external toothing 51 formed at the fixed, no
rotatable bearing pin 25. In this way the ring gear
arrangement 4, 8 is coupled in this switching state
the fixed bearing pin 25 in a rotatably fixed manne

A pressure ring 13 engages at the left end of
the ring gear arrangement 4, 8, ensuring with a num
screw-compression  springs 11 that the ring gear
arrangement 4, 8 is pushed into the position accord
Fig. 2 (basic position) in case of pressureless swi
of the ring cylinder 10. Thereby, the internal toot
50 of the ring gear arrangement 4, 8 is disengaged
the external toothing 51 of the bearing pin 25 and
subsequently an internal toothing 53 of a toothed r
attached to the pot-shapped ring gear arrangement 4
engaged with an external toothing 52 of a toothed r
attached on the left frontal side of the driving el
2, such that the ring gear arrangement 4, 8 is coup
a rotatory fixed manner to the driving element 2. |
gear position the first sun gear 2a is on the one h
coupled to the ring gear arrangement 4 directly via
mutually engaged toothed rings 38, 7, and on the ot
hand it is connected to the four first planet gears
which also engage the first ring gear of the ring g
arrangement 4. In this way the entire gear train un
blocked or short-circuited, respectively, and the h
17 forming the belt wheel assumes the same rotation
speed like the shaft 1 of the electromotor 46
(transmission ratio 1:1).

In the gear position shown in Fig. 1 the ring
gear arrangement 4, 8, and accordingly the ring gea
the three gear train stages formed by it, are idle
the planet gear is as a whole actively rotating slo
This means that the toothed belt 18, 18a, 18b and t
housing 17 forming the toothed belt wheel rotate in
current example almost 19 times slower that the mot
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shaft 1 and a relative motion is created with respe
the idle ring gears.

This is the reason why a slide ring 14a is
arranged on the side of the ring cylinder and a sli
ring 14 is arranged of the spring side. These slide
14, 14a ensure a wear-free sliding even under the
influence of the contact pressure of the ring cylin
and of the springs 11. The springs 11 are guided on
guiding pins 12 such that the individual springs 11
positioned on the front ring 13.

The pressurized air for impinging the ring
cylinder 10 with the aim to precipitate the switchi
state shown in Fig. 1 is guided from a supply port
a component 27 of the fixed supporting structure 23
44, via supply lines connected to it into the compo
of the fixed shaft arrangement 22, 25, 26 and via s
lines into the components of the pot-shaped ring ge
arrangement 4, 8 into the ring cylinder 10. Thereby
transfer of the shaft arrangement 22, 25, 26, which
fixed in operation, on the ring gear arrangement 4,
which rotates in operation according to Fig. 2, is
carried out via an annular gap 54 formed between th
which is sealed by rotating gaskets 55.

The drum-shaped housing 6, 17 is axially and
radially supported at its left end on the fixed sha
arrangement 22, 25, 26 with a cylindrical roller be
9 which is secured in axial direction by a ring-sha
cover 29 inside a receiving opening in the housing
shaft seal 30, arranged between the cover 29 and th
component 27 supporting the fixed shaft arrangement
25, 26, closes the interior space 42 of the drum-sh
housing 6, 17 on the left side in an oil-tight mann
towards the exterior.

At its other end the drum-shaped housing 6,
17 is supported only radially with a cylindrical ro
bearing 16 on a supporting socket 44b, which is tig
screwed to a main component 44 of the fixed, rigid
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supporting structure 23, 27, 44 and which at the sa
time serves to keep the right bearing 9a of the dri
element 2 axially in a receiving opening in the
supporting structure 44. The bearing 16 is supporte
receiving opening in the component 6 of the drum-sh
housing 6, 17, where it is supported axially with a
attachment ring 16a, which component forms the plan
gear 6 of the last planetary gear train stage.

Shaft seals 56, 31 arranged between
attachment ring 16a and the main component 44 of th
fixed supporting structure 23, 27, 44, as well as b
the driving element 2 and this main component 44, c
the interior space 42 of the drum-shaped housing 6,
the right side in an oil-tight manner towards the
exterior.

The lubricating oil for the gear train unit
is supplied from a supply port 36 in a component 27
the fixed supporting structure 23, 27, 44, via supp
lines in the components of the fixed shaft arrangem
22, 25, 26 connected thereto, into a central bore 5
the driving element 2, from where it is supplied to
individual planet gear train stages via multiple ra
bores in the driving element 2. The lubricating oll
return flow takes place via discharge lines 58 in t
fixed components 25, 26, 27 and 44 with attributed
ports 36a, 36b.

As can be seen in Fig. 3 and 4, the electric
motor 46 is attached on a console 44 with the gear
unit, which console is attached with rubber dampers
motor carrier 45, which is itself attached to the u
part of the press. The motor carrier 45 can be shif
the sides in order to pretension the belts 18, 18a,

The flywheel of the punching press is arranged belo
casing 48 and a belt protection 49 avoids access to
belts 18, 18a, 18b.

While preferred embodiments of the invention

are described in the present invention, it is clear
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noted that the invention is not limited thereto and may
also be executed in other ways within the scope of the
now following claims.
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Claims

1. Gear train unit with a plurality of
planetary gear train stages connected one after the
other, which each comprise a ring gear, a sun gear
21, 2l1la) and a plurality of planet gears (3, 3a, 3b
supported on a planet carrier (5, 5a, 6), wherein t
gear (2a, 21, 21a) of each following planetary gear
stage is formed by the planet carrier (5, 5a) of th
preceding planetary gear train stage or is connecte
connectable with said planet carrier (5, 5a) in a
torsionally rigid manner in rotational direction of
latter,

with a driving element (2) which forms the

sun gear (2a) of the first planetary gear train sta
which is connected or connectable with said sun gea
in a torsionally rigid manner in rotational directi

the latter,

and with an output element (6, 17) which

forms the planet carrier (6) of the last of the pla
gear train stages connected one after the other, or
is connected or connectable with said planet carrie
in a torsionally rigid manner in rotational directi
the latter,

wherein the driving element (2) is supported
by means of first bearings (9a, 24), particularly r
bearings (9a, 24), arranged in the region of its en
a rotatable manner about its longitudinal axis and
wherein at least a part of the planet carriers (5a,
6) of the planetary gear train stages is supported
driving element (2) in the region between the first
bearings (9a, 24) by means of bearings (19, 20),
particularly by means of roller bearings (19, 20).

2. Gear train unit according to claim 1,
wherein the driving element (2) is supported with t
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first bearings (9a, 24) in a statically determinate
manner.

3. Gear train unit according to one of the
preceding claims, wherein the driving element (2) i
supported with the first bearings (9a, 24) in each
at a component (22, 44, 44b) which is stationary du
operation.

4. Gear train unit according to claim 3,
wherein the fixed components (22, 44, 44b), at whic
driving element (2) is supported with the first bea
(9a, 24), are part of a contiguous rigid supporting
structure (22, 23, 25, 26, 27, 44, 44b) of the gear
unit.

5. Gear train unit according to one of the
claims 3 to 4, wherein the driving element (2) is f
at one end for coupling to a driving motor (46) and
wherein the stationary component (44), at which the
driving element (2) is supported with one of the fi
bearings (9a) in the area of this end, is formed fo
carrying the driving motor (46).

6. Gear train unit according to one of the
preceding claims, wherein the section of the drivin
element (2), on which the planet carriers (5, 5a) a
supported, transmits the torque for driving the sun
(2a) of the first planetary gear stage during opera
as intended.

7. Gear train unit according to one of the
preceding claims, wherein the sun gear (2a) of the
planetary gear train stage is arranged in the area
end of the driving element (2).
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8. Gear train unit according to claim 7,
wherein at least a part of the first bearing (24)
arranged in the area of this end of the driving ele
(2) is arranged inside the sun gear (2a) of the fir
planetary gear train stage.

9. Gear train unit according to one of the
claims 7 to 8, wherein the first bearing (24) which
arranged in the area of the end of the driving elem
(2), in the area of which the first sun gear (2a) o
first planetary gear train stage is arranged, is fo
as fixed bearing, particularly with a cylindrical r
bearing (24).

10. Gear train unit according to one of the
preceding claims, wherein the section of the drivin
element (2), on which the planet carriers (5, 5a) a
arranged, particularly together with the sun gear (
the first planetary gear train stage, is formed as
piece component.

11. Gear train unit according to one of the
preceding claims, wherein the gear train unit is
surrounded by a drum-type housing (6, 17) which for
output element (6, 17) of the gear train unit and w
is supported by second bearings (9, 16), particular
roller bearings (9, 16), arranged in the area of th
of its drum shape, in a rotatable manner about an a
(X) extending in the center of its drum shape.

12. Gear train unit according to claim 11,
wherein the drum-type housing (6, 17) with the seco
bearings (9, 16) is supported in a statically deter
way.

13. Gear train unit according to one of the
claims 11 to 12, wherein the drum-type housing (6,
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supported directly or indirectly on the driving ele
(2) with at least one of the second bearings (9, 16
particularly with both second bearings (9, 16).

14. Gear train unit according to one of the
claims 11 to 13, wherein the drum-type housing (6,
supported in each case at a component (25, 44b) whi
fixed during operation with at least one of the sec
bearings (9, 16), particularly with both second bea
(9, 16).

15. Gear train unit according to claim 4 and
according to claim 14, wherein the fixed component
components (25, 44b), at which the drum-type housin
17) is supported with the second bearings (9, 16),
part of the supporting structure (22, 23, 25, 26, 2
44b) at which the driving element (2) is supported
the first bearings (9a, 24).

16. Gear train unit according to claim 15,
wherein the supporting structure (22, 23, 25, 26, 2
44b) encompasses the drum-type housing (6, 17) in a
shape.

17. Gear train unit according to one of the
claims 11 to 16, wherein the drum-type housing (6,
has at its outer circumference a running surface fo
belt or a flat belt, or a toothing (41) for a tooth
belt (18, 18a, 18b), a chain or a gear wheel, for
coupling to a corresponding driving element of a wo
machine.

18. Gear train unit according to one of the
preceding claims, wherein the planetary gear train
are arranged inside an interior space of the gear s
towards the outside, which is connectable with a
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lubricating oil circuit via supply lines and discha
lines leading to the outside.

19. Gear train unit according to claim 3 and
according to claim 18, wherein the supply and disch
lines are guided through the components (22, 25, 26
44) which are fixed during operation, at which the
driving element (2) is supported with the first bea
(9a, 24).

20. Gear train unit according to one of the
preceding claims, wherein the gear train unit is
switchable in such a way that a first or a second
transmission ratio is selectively settable.

21. Gear train unit according to claim 20,
wherein the ability to switch is given in such a wa
the ring gears of the planetary gear train stages ¢
selectively be coupled with a component (25) which
fixed during operation or with the driving element
for selectively retaining or rotating the latter to
with the driving element (2).

22. Arrangement comprising a gear train unit
according to one of the preceding claims, and furth
comprising

a) a punch press with a crank drive or an
eccentric drive for transforming the rotational mot
a drive shaft of the punch press into the punching
of the tool and with a flywheel connectable or conn
with the drive shaft; and

b) a drive motor (46) for driving the drive
shaft of the punch press;

wherein the driving element (2) of the gear
train unit is connected or connectable via a coupli
with the drive motor (46) and the output element (1
the gear train unit is connected or is connectable
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coupling with the drive shaft of the punch press or
flywheel.

23. Arrangement according to claim 22 with a
gear train unit according to claim 20, wherein the
motor (46) and the transmission ratios of the gear
unit are dimensioned in such a way that the maximum
punching force which can be generated at the plunge
the punch press in operation with the transmission
of the gear train unit at which the slower rotation
the drive shaft results, is equal to or greater tha
maximum punching force which can be generated at th
plunger of the punch press in operation with the
transmission ratio of the gear train unit at which
faster rotation of the drive shaft results.

24. Arrangement according to one of the
claims 22 to 23 with a gear train unit according to
11, wherein the flywheel is formed by the drum-type
housing (6, 17) of the gear train unit.
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