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(54) Device for moving die tools and moulds in a press

(57) A device for moving objects (4) to and from the table (2) of a press (1) comprises a bar (24) being vertically
movable, by means of inflating a bag (10), from a first position in which an upper surface (26) of the bar (24) is located
below the upper surface (16) of the table (2) to a second position in which the upper surface (26) of the bar (24) is located
above the upper surface (16) of the table (2). The bar (24) is adapted to slide horizontally in its longitudinal direction and
is provided with gear teeth (28). A gear wheel (32), engaging the gear teeth (28) of the bar (24), is adapted to move the
bar (24) in the horizontal direction along the slot (14) when the bar (24) is in its second position and thus to move an
object (4) resting on the upper surface (26) of the bar (24).
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Description

Field of the invention

[0001] The present invention relates to a device for moving objects to and from the table of a press, said device
comprising a bag located at the bottom of an elongated slot formed in an upper surface of the table, a strip located in
the slot on top of the bag, and an elongated bar which is located in the slot on top of the strip, the bar being vertically
movable, by means of inflating the bag, from a first position in which an upper surface of the bar is located below the
upper surface of the table to a second position in which the upper surface of the bar is located above the upper surface
of the table so as to lift an object located on the table, the bar being adapted to slide horizontally in its longitudinal
direction on top of the strip.

Background of the invention

[0002] In presses die tools and moulds need to be moved in and out of a press table on a regular basis. US
4,691,554 describes a die transfer system which is based on vertically movable rails provided with rollers. Each movable
rail is provided in an inverted T-slot and comprises an air bag which can be inflated in order to elevate the rollers vertically
to a position above the upper surface of the table. Thus it is possible to grip the die tool or mould and, with the application
of a force, roll it out of the press, or vice versa. A problem with the die transfer system of US 4,691,554 is, however,
that manual force or a special gripping device is required to move the die.
[0003] A known solution to this problem is to provide, in each of the inverted T-slots of a table, a bar which slides on
a strip of metal provided on top of an air bag located at the bottom of the inverted T-slot. The bar is, at one end, connected
to a hydraulic cylinder adapted to force the bar in a horizontal direction. In order to move a die tool from the table the
air bag is first inflated. When inflated the air bag lifts the strip, and thus the bar, vertically upwards to lift the die tool or
mould a short distance from the surface of the table. The hydraulic cylinder then acts on the end of the bar to drag the
bar, and the mould or die tool resting thereon, horizontally out of the press, the bar sliding on the strip.
[0004] A problem with this bar solution is, however, that it takes up considerable space in the area of the press and
increases the demand for floor area required for each press.

Summary of the invention

[0005] An object of the present invention is to provide a system for moving die tools or moulds in a press, which system
requires less floor area than the prior art transfer systems.
[0006] This object is achieved by a device according to the preamble and characterized in the bar being provided with
gear teeth, the device further comprising a gear wheel engaging the gear teeth of the bar, a motor being adapted to
rotate the gear wheel to move the bar in the horizontal direction along the slot when the bar is in its second position and
thus to horizontally move objects resting on the upper surface of the bar.
[0007] An advantage with this device is that it can be made very compact since the gear wheel is located next to the
bar. In addition to saving floor area the system is also well adapted for applications where the object is to be moved a
considerable distance since the distance the bar can be moved is not limited by a piston of a hydraulic cylinder or similar
device. The system is robust and well suited to fit the tough environment associated with presses.
[0008] According to a preferred embodiment the strip is located below shoulders formed in the slot. The shoulders
have the advantage of limiting the movement of the strip in the vertical direction. Thus, in the second position of the bar,
the upper surface of the bar will have a well-defined height above the upper surface of the table.
[0009] Preferably said slot is an inverted T-slot. An inverted T-slot is a standard machine element often used in tables
for presses. The device of the present invention can thus be easily fitted into a standard table for a press. Further the
inverted T-slot has a lower portion suitable for housing the bag and the strip and preventing them from moving, in a
vertical direction, out of their positions.
[0010] Preferably the gear wheel is covered by a housing. The housing, which preferably opens only in the direct of
the bar, protects the gear wheel from damage caused by the objects on the table of the press. Further, operators working
close to the machine are also protected from injuries caused by the gear wheel.
[0011] Preferably the gear wheel and a vertical shaft, by which the motor is able to rotate the gear wheel, are mounted
adjacent to a lateral side of the press table. An advantage of this is that it provides a particularly compact design.
[0012] According to a preferred embodiment the bar is provided with the gear teeth on at least one lateral side, the
gear wheel being adapted to rotate in a substantially horizontal plane. An advantage of this embodiment is that the gear
teeth are not located at the upper surface and not in direct contact with the strip. The provision of the gear teeth on a
lateral side provides for minimum wear and friction related to the gear teeth.
[0013] Preferably said bag is inflated by means of pressurized air. Inflating with pressurized air provides for a simple
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control of the force with which the bar lifts the object located on the table.
[0014] According to a preferred embodiment the device further comprises at least one rail unit, the rail unit comprising
a rail being vertically movable in a rail slot in the upper surface of the table, said rail slot being parallel with and adjacent
to said slot housing said bar, the rail unit further comprising a rail bag located at the bottom of the rail slot, and a number
of rollers supported by the rail, the rail being vertically movable, by means of inflating the rail bag, from a first position,
in which the rollers are located below the upper surface of the table, to a second position, in which the rollers extend
above the upper surface of the table to lift objects located on the table, the rail being adapted to be moved to its second
position at the same time as the bar is moved to its second position in order to decrease the pressure of the objects on
said bar and to decrease the friction between said bar and said strip. The rail unit provides for assisting the bar in lifting
the object/-s from the upper surface of the press table. Thus the friction between the strip and the bar is decreased,
which lowers the power needed to move the object/-s.
[0015] A further object of the present invention is to provide a table for a press, which table enables easy moving of
die tools and moulds without requiring a lot of floor space.
[0016] This object is achieved by a table comprising at least two elongated slots having inverted T-slot shape and
being formed in an upper surface of the table, the table comprising at least one device of the above described type for
moving die tools and moulds in and out of the press.
[0017] These and other aspects of the invention will be apparent from and elucidated with reference to the embodiments
described hereinafter.

Brief description of the drawings

[0018] The invention will now be described in more detail with reference to the appended drawings in which:

Fig. 1a is a side view and shows a press provided with a press table and a tool transfer table.
Fig. 1b is a three-dimensional view and shows the press table of Fig. 1a.
Fig. 2a is a side view and shows the press table of Fig. 1a after an object has been moved away from the press
table by means of the device of the present invention.
Fig. 2b is three-dimensional view and shows the press table in the same occasion as in Fig. 2a.
Fig. 3a is a side view and shows the device when a bar is in its first position, as seen in the direction of the arrow
IIIa of Fig. 1a.
Fig. 3b is a three-dimensional view showing a detail of the press table when the bar is in its first position.
Fig. 3c is a further enlargement of the area IIIc shown in Fig. 3b.
Fig. 4a is a side view and shows the device when the bar is in its second position.
Fig. 4b is a three-dimensional view showing a detail of the press table when the bar is in its second position.
Fig. 4c is a further enlargement of the area IVc shown in Fig. 4b.
Fig. 5 is a three-dimensional view showing a housing covering a gear wheel and its transmission.
Fig. 6 is a top view and shows a device according to another embodiment of the invention.
Fig. 7 is a side view in cross section and shows yet another embodiment of the invention.
Fig. 8 is a side view in cross section and shows still another embodiment of the invention.

Description of preferred embodiments

[0019] Fig. 1a and 1b show a press 1. The press comprises a press table 2, which may also be called a bolster, which
is located at the lower part of the press 1. On the press table 2 a heavy object 4 is located. The object 4 is typically a
die tool or a mould on which the press 1 has just performed a pressing operation. Due to the weight of the object 4,
typically 300 - 10 000 kg it is not easily moved away from the press 1. Adjacent to the press 1 a side table 6 is located.
The side table 6 is an example of an intermediate storage place for objects like die tools and moulds. The press is
provided with a device 8 for moving the object 4.
[0020] Fig 2a and 2b show the press 1 after the device 8 has moved the object 4 from the press table 2 to the side table 6.
[0021] Fig. 3a-c show the device 8 in closer detail. The device 8 comprises a bag 10 located at the bottom 12 of an
elongated inverted T-slot 14 formed in an upper surface 16 of the press table 2. The inverted T-slot 14 is preferably a
standard Joint Industrial Counsel T-slot or a T-slot based on a corresponding European or other industrial standard. As
can be seen from Fig. 3b the inverted T-slot 14 extends over the table 2 and continues over to the side table 6. The bag
10 is an elongated air bag extending along the length of the T-slot 14. For example the bag 10 could be of a type
comprising an inner layer of rubber or plastic and an outer reinforcement. At one end the bag 10 is sealed and at the
other end it is fitted to a supply of pressurized air (in Fig. 3a-c the bag 10 is schematically shown in a cross section to
illustrate its function more clearly). Thus the bag 10 may be inflated according to similar principles as described in US
4,691,554. An elongated strip 18 is located in the slot 14 on top of the bag 10. The strip 18 is preferably made of a low
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friction material, such as plastic material, such as PTFE (also known as Teflon®). The strip 18 is located below shoulders
20, 22 formed in the T-slot 14. The shoulders 20, 22 limits the movement in the vertical direction of the strip 18. The
device further comprises an elongated bar 24, which is located in the slot 14 on top of the strip 18. The bar 24 is vertically
movable, by means of inflating the bag 10, for example by means of applying pressurized air to it, from a first position
in which an upper surface 26 of the bar 24 is located below the upper surface 16 of the table 2, as shown in Fig. 3a-c,
to a second position in which the upper surface 26 of the bar 24 is located above the upper surface 16 of the table 2,
as shown in Fig. 4a-c. In the occasion shown in Fig. 3a-c the bar 24 is located in its first position which means that the
object 4 rests on the upper surface 16 of the press table 2. The bar 24 is adapted to slide horizontally in its longitudinal
direction on top of the strip 18. The strip 18 and the bag 10 extend from the press table 2 to the side table 6 in order to
provide a vertically adjustable sliding surface over the whole horizontal distance over which the bar 24 is adapted to
move. The bar 24 is provided with gear teeth 28, being straight gear teeth each extending in a direction being normal
to the longitudinal direction of the bar 24, on a lateral side 30 of the bar 24. The device 8 further comprises a gear wheel
32 engaging the gear teeth 28 of the bar 24. The gear wheel 32 is adapted to rotate in a horizontal plane and is arranged
at a level below the upper surface 16 such that there will always be a gap G between the gear wheel 32 and the object
4. Typically the gap G is 1-10 mm when the bar 24 is in its first position, shown in Fig. 3a-c. The gear teeth 28 of the
bar 24 and the gear teeth of the gear wheel 32 have such an extension in the vertical direction that they will engage
both when the bar 24 is in its first position, as shown in Fig 3a-c, and when the bar 24 is in its second position, as is
shown in Fig. 4a-c. The gear wheel 32 is fixed to a vertical shaft 34, which is connected to a gear box 36. A motor 38 is
connected to the gear box 36 to enable rotation of the gear wheel 32. A horizontal shaft 40 is used to forward power to
a gear box of a parallel device 8 for to enable a simultaneous rotation of the gear wheel of that device for to obtain a
synchronous horizontal movement of the bars of both the respective devices.
[0022] A rail slot 42 is formed in the upper surface 16. The rail slot 42 is an elongated inverted T-slot of the same type
as the slot 14 and is parallel therewith. The rail slot 42 houses a rail unit 44 which comprises a rail 46. The rail unit 44
further comprises a rail bag 48 located at the bottom of the rail slot 42, and a number of rollers 50 supported by the rail
46. The rail 46 is vertically movable, by means of inflating the rail bag 48, from a first position, in which the rollers 50
are located below the upper surface 16 of the table 2 as shown in Fig. 3a-c, to a second position, in which the rollers
50 extend above the upper surface 16 of the table 2, as shown in Fig. 4a-c. It will be appreciated that the shoulders of
the rail slot 42, being an inverted T-slot, will limit the vertical movement of the rail 46 in a similar manner as described
above regarding the strip 18. It will also be appreciated that both the press table 2 and the side table 6 are provided with
rail units 44 of the same type.
[0023] The gear wheel 32, the shaft 34, the gear box 36 and the motor 38 are fitted in a rack 52 which is fixed to the
side table 6 adjacent to a lateral side 54 of the press table 2. This provides a very compact construction since the device
8 does not require any extra space, resulting in that the space requirement around the press table 2 is decided only by
the size of the press 1 and of the side table 6. In an alternative embodiment a rack supporting the gear wheel, shaft,
gear box and the motor, may be fastened directly on the lateral side 54 of the press table 2.
[0024] Thus, in the situation illustrated in Fig. 3a-c neither the bag 10 nor the rail bag 48 is inflated and thus the object
4 rests on the upper surface 16 of the table 2.
[0025] When it is desired to move the object 4 from the press table 2 the following steps are taken: Firstly the bag 10
and the rail bag 48 are inflated to a suitable pressure. Additionally the bags and rail bags of further devices 8 and rail
units 44, the presence of which are indicated in Fig. 3b and 4b, are also inflated. Due to the inflation of the bag 10 the
strip 18 forces the bar 24 upwards, to its second position, such that the upper surface 26 of the bar 24 lifts the object 4
from the upper surface 16 of the table 2. As is clearly shown in Fig. 4a the strip 18 abuts the shoulders 20, 22, thus
providing a well-defined vertical position for the bar 24. The rail bag 48 lifts the rail 46 such that the rollers 50 will assist
in lifting the object 4 from the upper surface 16. The bar 24 and the rollers 50 will thus have the position indicated in Fig.
4a-4c. Once the object 4 has been lifted from the surface 16 the motor 38 is started from a remote control station (not
shown). The motor 38 makes the gear wheel 32 rotate and thus forces the bar 24, by means of the gear wheel 32
engaging the gear teeth 28, to slide on the strip 18 in a horizontal direction. Since the object 4 rests on the upper surface
26 of the bar 24 it will be moved horizontally together with the bar 24. Thus the object 4 will be moved horizontally from
the location shown in Fig. 1a-b to the location shown in Fig. 2a-b. During the movement the object 4 will also slide on
the rollers 50 of the rail unit 44, thus decreasing the friction exerted by the bar 24 on the strip 18. When the object 4 has
been moved to its desired location, i.e. the location shown in Fig. 2a-b, the air is allowed to leave the bag 10 and the
rail bag 48. Thus the bar 24 will return to its first position indicated in Fig. 3a-c. Also the rail 46 will return to the position
shown in Fig. 3a-c. Thereby the object 4 is lowered onto the upper surface of the side table 6 from which it may be
transported by means of a truck or other transporting systems. The gear wheel 32 is activated again and moves the bar
24, now in its first position shown in Fig. 3a-c, horizontally back to its original position at the press table 2. The device
8 is then ready for moving another object 4. Of course the device 8 is also used for moving objects from the side table
6 and to the press table 2.
[0026] Fig. 5 shows a further embodiment of the invention. In this embodiment a housing 60 is provided over the gear
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wheels 32 of two adjacent devices 8. The housing 60 protects workers from injuries caused by the gear wheel 32 and
protects the gear wheel 32, the shaft 34 and the gear box 36 from damage caused by material from the press 1.
[0027] Fig. 6 shows a device 108 according to yet another embodiment of the invention. A bar 124, which is seen
from above in Fig. 6 is provided with first gear teeth 128 on a first lateral side 130 and second gear teeth 129 on a second
lateral side 131, being opposite to said first lateral side 130. A first gear wheel 132 is located adjacent to the first lateral
side 130 and engages the first gear teeth 128. A second gear wheel 133 is located adjacent to the second lateral side
131 and engages the second gear teeth 129. The gear wheels 132, 133 are operated simultaneously and cooperate to
move the bar 124 in a certain horizontal direction as indicated with arrows in Fig. 6. Due to the two gear wheels 132,
133 cooperating very heavy objects can be transported on an upper surface 126 of the bar 124. The friction against the
side walls of the slot, not shown in Fig. 6, is decreased since a lateral force in the direction of the first lateral side 130
generated by the first gear wheel 132 is neutralized by a similar lateral force in the direction of the second lateral side
131 generated by the second gear wheel 133.
[0028] Fig. 7 shows a still further device 208 according to the invention. A bar 224, which is seen from the side in
cross section in Fig. 7, is provided with a number of bar rollers 250. The bar 224 is movable in the horizontal direction
by means of a not shown gear wheel engaging gear teeth provided on the bar 224. The bar rollers 250 roll on top of a
strip 218 which is located on top of a bag, which is not shown in Fig. 7 but which is similar to the bag 10 shown in Fig.
4a etc. Objects may be lifted on top of an upper surface 226 of the bar 224 in a similar manner as described above. The
rollers 250 are located below the upper surface 226 and will thus not be in contact with any objects. The advantage of
the embodiment of Fig. 7 is that the friction between the bar 224 and the strip 218 is very low, also when very heavy
objects are located on the surface 226.
[0029] Fig. 8 shows yet another embodiment of the invention in the form of device 308. The device 308 comprises a
bar 324, which is seen from the side in cross section in Fig. 8 and which is of the same design as the bar 24 shown in
Fig. 4a etc. The bar 324, having an upper surface 326 on which objects could be lifted in a similar manner as described
above, rolls on top of a strip 318. The strip 318 is located on top of a bag, not shown in Fig. 8. The strip 318 is provided
with a number of rollers 350. The rollers 350 decreases the friction between the bar 324 and the strip 318 so that the
bar 324 may slide in the horizontal direction with a lower friction, also in the case very heavy objects are located on top
of its upper surface 326.
[0030] It will be appreciated that numerous modifications of the above illustrated embodiments are possible within the
scope of the appended claims.
[0031] Above it is illustrated that the device 8 for moving objects 4 includes both a bar 24 and a rail unit 44. It will be
appreciated that the rail unit 44, although having advantages, in particular when moving very heavy objects, is not
necessary for the invention. Thus it is possible to design a device for moving objects with a bar only.
[0032] As described above the bag 10, the strip 18 and the bar 24 are fitted in an inverted T-slot. It will be appreciated
that those parts could be fitted into slots of other shapes, such as U-shape etc., formed in a press table.
[0033] As an inflating medium for the bag 10 and the rail bag 48 pressurized air is often preferred since it is often
available near the press 1. It is, however, also possible to use a pressurized fluid, such as oil or water, or another gas
for inflating the bag.
[0034] It will be appreciated that the bar 24 and the strip 18 should be made of materials providing a sufficient mechanical
strength for lifting objects 4 and a low friction. For instance the bar 24 could be made of a plastic, such as PTFE, or a
metal such as steel or brass. Similarly the strip 18 could be made of a metal or a plastic. It is appreciated that the materials
of the bar and the strip are chosen such that a low friction is obtained between them.
[0035] Above it is described how two devices 8 operate in parallel and with synchronous movement of the respective
bars. It will be appreciated that a system for transporting objects from a press table could be provided with 1, 2, 3, 4 and
even more devices 8 depending on the weight and size of the objects 4 that are to be transported.
[0036] The housing 60 shown in Fig. 5 could be located so as to be flush with upper surface 16 of the press table 2
and could form an integral part of the press table 2.

Claims

1. A device for moving objects (4) to and from the table (2) of a press (1), said device (8) comprising a bag (10) located
at the bottom (12) of an elongated slot (14) formed in an upper surface (16) of the table (2), a strip (18) located in
the slot (14) on top of the bag (10), and an elongated bar (24) which is located in the slot (14) on top of the strip
(18), the bar (24) being vertically movable, by means of inflating the bag (10), from a first position in which an upper
surface (26) of the bar (24) is located below the upper surface (16) of the table (2) to a second position in which the
upper surface (26) of the bar (24) is located above the upper surface (16) of the table (2) so as to lift an object (4)
located on the table (2), the bar (24) being adapted to slide horizontally in its longitudinal direction on top of the strip
(18), characterised in the bar (24) being provided with gear teeth (28), the device (8) further comprising a gear
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wheel (32) engaging the gear teeth (28) of the bar (24), a motor (38) being adapted to rotate the gear wheel (32) to
move the bar (24) in the horizontal direction along the slot (14) when the bar (24) is in its second position and thus
to horizontally move an object (4) resting on the upper surface (26) of the bar (24).

2. A device according to claim 1, wherein the strip (18) is located below shoulders (20, 22) formed in the slot (14).

3. A device according to any one of claims 1-2, wherein said slot is an inverted T-slot (14).

4. A device according to any one of claims 1-3, wherein the gear wheel (32) is covered by a housing (60).

5. A device according to any one of claims 1-4, wherein the gear wheel (32) and a shaft (34), by which the motor (38)
is able to rotate the gear wheel (32), are mounted adjacent to a lateral side (54) of the table (2).

6. A device according to any one of claims 1-5, wherein the bar (24) is provided with the gear teeth (28) on at least
one lateral side (30), the gear wheel (32) being adapted to rotate in a substantially horizontal plane.

7. A device according to any one of claims 1-6, wherein said bag (10) is inflated by means of pressurized air.

8. A device according to any one of claims 1-7, further comprising at least one rail unit (44), the rail unit (44) comprising
a rail (46) being vertically movable in a rail slot (42) in the upper surface (16) of the table (2), said rail slot (42) being
parallel with and adjacent to said slot (14) housing said bar (24), the rail unit (44) further comprising a rail bag (48)
located at the bottom of the rail slot (42), and a number of rollers (50) supported by the rail (46), the rail (46) being
vertically movable, by means of inflating the rail bag (48), from a first position, in which the rollers (50) are located
below the upper surface (16) of the table, to a second position, in which the rollers (50) extend above the upper
surface (16) of the table (2) to lift objects located on the table (2), the rail (46) being adapted to be moved to its
second position at the same time as the bar (24) is moved to its second position in order to decrease the pressure
of the object (4) on said bar (24) and to decrease the friction between said bar (24) and said strip (18).

9. A device according to any one of the preceding claims, wherein the bar (124) is provided with first gear teeth (128)
on a first lateral side (130) and with second gear teeth (129) on a second lateral side (131), a first gear wheel (132)
being adapted to engage the first gear teeth (128) and to cooperate with a second gear wheel (133) adapted to
engage the second gear teeth (129).

10. A table for a press, said table (2) comprising at least two elongated slots (14) having inverted T-slot shape and being
formed in an upper surface (16) of the table (2), the table (2) comprising at least one device (8) according to any
one of claims 1-9 for moving die tools and moulds (4) in and out of the press (1).
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