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Description

[0001] The invention relates to a wire positioning device for positioning an wire in a processing device according to
the preamble of claim 1. The invention further relates to a processing device, comprising a processing station and a wire
positioning device of this type. The invention further relates to a method for lowering thin wires and for positioning them
in an oscillation-damped manner.

[0002] A device of this type and a method for lowering and positioning wires in a processing station, formed as a
crimping station, of a processing device is described in the prior art of WO 2009/017653 A1.

[0003] In the conventional prior art:

A pivoting gripper mounted movably on a carriage grasps the wire at the insulation close to a bared wire end and
moves in front of the crimping station, where it positions the bared wire end, for example a conductive wire or a
stranded wire, approximately 8 to 10 mm above the lower punch and above a contact element to be crimped. The
crimping tool is then started. The plunger moves downward with momentum by a stroke of approximately 30 to 60
mm, contacts the upright gripper head in the manner of a hammer during the last 8 to 10 mm and presses downward
the spring-loaded gripper with the wire. The wire is thus introduced into the crimping claw, without significant de-
flection, provided it has a sufficiently large wire cross-section, and the sheathed part of the wire and/or the bared
part is/are crimped synchronously on the lower punch by the upper punch of the crimping tool via an insulation
and/or strand claw. At the same time, the carrier strip is separated by a separating punch.

[0004] Once crimping is complete, the crimping tool moves back up into its upper dead centre and the gripper likewise
springs back. The spring travel of conventional grippers is approximately 16 mm.

[0005] Conventional wires fitted in cars (0.35 to 6 mm?) are relatively easy to handle, even though they deflect slightly
and vibrate slightly when pressed downward with momentum. However, no considerable difficulties are encountered
during the crimping process

[0006] Very thin wires, for example measuring 0.13 mm? are being increasingly installed in cars, however. Even wires
having a wire cross-section of 0.05 mm? are being considered. However, such thin wires can no longer be processed
using conventional techniques.

[0007] Thinwireshave additionalinsulation, which has high tensile strength because the insulation also has to withstand
some of the tensile force. The thin conductive wire or the stranded wires of the thin wires continue to oscillate for a long
time once introduced into the crimping claw when they are positioned using conventional grippers. The conductive wire
or the stranded wire cannot be controlled and introduced reliably into the crimping claw of a contact element during the
stroke motion of the crimping tool, and the conductive wire or stranded wire may become bent or buckled.

[0008] WO 2009/017653 A1 discloses a wire positioning device intended to overcome such a drawback. The wire
positioning device is arranged on a base frame. The wire positioning device according to WO 2009/017653 A1 has a
gripper and is mounted rotatably on a rotating plate. This moves the wire in the planes A, B and C. For vertical positioning,
the gripper has cylindrical guide rods with teeth, which are connected to a gearwheel of a horizontally arranged driveshaft
of a servomotor and convert the rotary motion into a vertical motion. The height and spacings can also be controlled,
however, by a hydraulic or other drive means.

[0009] The crimping tool comprises a stationary anvil and movable crimp upper punch, which is moved vertically by
a stroke of the crimping station. The servomotor of the wire positioning device moves the end of the wire, once it has
been positioned above an electrical contact element arranged on the anvil, into the open insulation and/or strand claw
of the contact element by lowering. The contact element is then crimped to the wire.

[0010] With a wire positioning device of this type, the wire can be lowered more slowly. However, synchronisation is
extremely difficult because it cannot be easily controlled. In addition, an additional servomotor increases the cost of the
wire positioning device considerably. A reduction in the lowering speed may then also have a negative effect on pro-
ductivity.

[0011] To overcome these drawbacks, a device for lowering and positioning thin wires in a crimping station is known
from WO 2011/004272 A1, said device having a press base frame having a drive, which moves a press carriage along
a central axis with a speed variation similar to a sine curve from an upper dead centre to a lower dead centre and back,
a central plunger which is arranged parallel to the central axis and is fixed at one end to a holder, via which the plunger
is connectedrigidly to the press carriage of the crimping station so that the press carriage and plunger move synchronously
in a downward stroke, a separate gripper with a gripper head and at least one pair of gripper jaws, by means of which
the gripper positions at least one wire end of a conductor in a crimping zone of a crimping tool arranged on the press
carriage and having a crimping tool upper part and a crimping tool lower part in a defined pivot-in position for crimping
with crimping claws of a contact element, wherein at least one leading lowering device, which actuates the gripper head
in a leading position in relation to the downward stroke of the plunger and lowers it in a leading position with reduced
speed and thus moves the wire end from the pivot-in position into a defined crimping position, is assigned to or coordinated
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with the central plunger.

[0012] Adrawback of the wire positioning device described in WO 2011/004272 is the high level of structural complexity
and the associated high production costs.

[0013] GB 2 021 988 A, referred to hereinafter as D1, describes a processing device comprising a processing station
and a wire positioning device, as shown in particular in figure 30 of D1. The processing station comprises a head 6086,
which is movable vertically in relation to the longitudinal axis of a wire and has a cutting knife 630 and a crimping element
631 inter alia. The wire positioning device comprises upper and lower positioning elements 408, 409 ("wire gathering
heads"), which are movable vertically in relation to the longitudinal axis of the wire. The positioning elements 408, 409
can be transferred into an open position and into a closed position, as is shown in figures 30 and 31 of D1, wherein, in
the closed position, the positioning elements 408, 409 engage in one another in such a way that they surround the wire
so as to hold it in its position as it is cut and stripped (in particular see page 10, lines 55 to 124).

[0014] In contrast to the invention, the movable head 606 described in D1 and comprising the element 640 is part of
the processing station. It is therefore not part of the wire positioning device, as is provided in the invention, since the
movable head 606 has tools, such as the cutting knife 630 and the crimping element 631, which process the wire for
further use. The wire positioning device of D1 is, by contrast, formed by the positioning elements 408, 409 inter alia,
which are then also to be compared to the lowering device according to the invention. If the positioning elements 408,
409 are compared to the lowering device according to the invention, the difference between D1 and the invention lies
in the fact that the positioning elements 408, 409 are not designed in the form of a press piece within the meaning of
the invention and also do not have a spring element arranged in a tube. By contrast, the positioning elements 408, 409
of D1 are moved into a closed position and into an open position in an unsprung manner.

[0015] US4 521 946 A - referred to hereinafter as D2 - describes a conveying system for wires 116 that have already
been cut, wherein the cut wires 116 are transported between two mutually opposed belts 52, 54. In an embodiment of
D2, as shown in figures 15, 16 and 17 of D2, the upper belt 52 is connected to a conveying means 112 and the lower
belt 54 is connected to a separator 68. The wires 116 are split by means of the separator 68 and are forwarded to
different processing stations (in particular see D2, column 6, lines 27 to 38). The separator 68 has a pneumatic cylinder
172 to move the separator 68 accordingly so that it can split the wires and separate them from one another (in particular
see D2, column 6, lines 44 to 47).

[0016] By contrast, a wire positioning device according to an embodiment of the invention comprises a lowering device
with a press piece and a spring element arranged in a tube. This is not disclosed in D2.

[0017] Figures 15, 16 and 17 of D2 do not describe a wire positioning device within the meaning of the invention. By
contrast, a completely different object compared to that to be achieved by the present invention, namely the separation
of wires so that the separated wires can be fed to different processing stations, is pursued with the conveying system
described in D2, and therefore the disclosure of D2 is in no way comparable with the subject matter of the invention and
in particular is not comparable with the characterising feature of claim 1 of this application.

[0018] EP 0813 271 A2 - referred to hereinafter as D3 - describes a device for producing a cable harness, in which
connection elements 13a, 13b are arranged in a clamping and shifting unit 14 at the two ends 8, 10 of a wire 1. The wire
1 is clamped in two clamps 24a, 24b for this purpose, said clamps being driven by piston cylinders 25a, 25b (in particular
see D3, column 5, lines 18 to 32). A wire positioning device comprising an embodiment of the invention is also not
disclosed in D3, since D3 does notdisclose a press piece and alowering device having a spring elementarrangedinatube.
[0019] US 4713880 A discloses a wire positioning device with the features of the preamble of independent claim 13.
[0020] The object of the present invention is therefore to create a solution by means of which the structural complexity
of a wire positioning device and therefore of a processing device for an electrical wire can be reduced and by means of
which selective positioning of an electrical wire in a processing station of a processing device can also be achieved.

A further object of the invention is to create a method which can be carried out in a cost effective manner and which, in
particular, is suitable for the positioning of thin electrical wires.

These objects are achieved by the features of the independent claims. Advantageous developments are illustrated in
the figures and disclosed in the dependent claims.

In accordance with the invention, the wire positioning device is characterised in that the lowering device has a press
piece, which is spring-loaded by at least one spring element and is provided so as to be contacted against the wire
guide, the at least one spring element being arranged in a tube.

When a wire is supplied for the wire positioning device, the wire guide and the free end of the wire protruding from the
wire guide are oscillated both in a direction horizontal to the longitudinal axis of the wire and in a direction vertical to the
longitudinal axis of the wire due to the filigree structure of a thin wire and the resultant likewise relatively thin design of
the wire guide, which may be embodied for example in the form of a thin guide tube, from which a free end of the wire,
preferably a partially bared end of the wire, protrudes. This oscillatory movement of the wire guide together with the wire
introduced therein can be interrupted by a lowering of the lowering device and by the resultant contact of the press piece
of the lowering device against the wire guide. The press piece is applied directly to the wire guide as a result of a
movement of the lowering device vertically in relation to the longitudinal axis of the wire received in the wire guide, in
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such a way that the press piece comes to rest against an upper face of the wire guide.

[0021] The press piece preferably has a block or a plate, on which a flat contact surface is formed, by means of which
the press piece is brought to rest against the wire guide when the lowering device is lowered. The press piece can also
be formed as a hard rubber buffer, however, with a flat or slightly crowned contact surface. The press piece is mounted
in the lowering device in a spring-loaded manner via at least one spring element, which is preferably embodied in the
form of one or more compression springs, in such a way that the press piece can carry out a vertical movement in relation
to the longitudinal axis of the electrical wire, guided by the spring element. The press piece can be connected to the
spring element either directly or via an intermediate element, such as a pin. The press piece is therefore guided movably
within the lowering device via the spring element, which is arranged in a tube, whereby, when the wire guide is positioned
by contacting the press piece with the wire guide, the wire guide can initially be accelerated as smoothly as possible
and, once a height of insertion desired for the processing, in the processing station, of the free end of the wire protruding
from the wire guide has been reached, the oscillation of the wire guide and therefore of the free end, protruding from
the wire guide, of the electrical wire received therein may be stopped. If the wire guide and the free end of the wire
protruding from the wire guide is substantially free from oscillation, the free end of the wire is positioned in a highly
accurate manner in the processing station, for example a crimping station, due to the fact that there is now no inherent
movement of the free end of the wire. Due to the arrangement of the spring element in a tube, it is possible to position
and guide the spring element within the lowering device in a precise manner. In particular, lateral tilting of the spring
element, which is preferably embodied in the form of a spiral spring, is thus prevented. Due to the wire positioning device
according to the invention, the wire may be positioned in a processing station of a processing device with a high level
of repetition accuracy. By means of the spring-loaded press piece, the oscillations of the wire guide of the free end of
the wire protruding from the wire guide may be reduced within a short period of time, and therefore the overall processing
time of an electrical wire in a processing station of a processing device can be reduced, whereby processing can be
carried out more economically.

[0022] The spring-loaded press piece thus replaces the servomotor or central plunger, with the highly complex leading
lowering device, known from the prior art and has a substantially simpler design than these. Due to the relatively simple
structural design of the device according to the invention, the production costs of a wire positioning device can also be
reduced considerably compared to conventional wire positioning devices.

[0023] In accordance with a preferred embodiment of the wire positioning device, a stop element is arranged opposite
the press piece, the wire guide being mounted so it can be clamped in an oscillation-damped manner between the press
piece and the stop element, either directly or indirectly via support elements. The stop element is preferably positioned
below the wire guide when the electrical wire is introduced into the processing station of the processing device, whereas
the press piece of the lowering device is positioned above the wire guide so that the press piece and the stop element
are basically opposite one another. When the press piece rests on an upper face of the wire guide, the wire guide, which
is still oscillating, can be pressed downward by means of the press piece in the direction of the stop element until the
wire guide lies directly or indirectly via its lower face on the stop element arranged below the press piece so that the
wire guide is clamped between the press piece and the stop element in an oscillation-damped manner, whereby the
oscillation of the wire guide and therefore also of the free end of the electrical wire protruding from the wire guide can
be minimised or stopped particularly quickly and effectively. The repetition accuracy and the precision of the processing
of the electrical wire received in the wire guide in the processing station of the processing device can thus be further
improved.

[0024] Furthermore, the press piece of the lowering device arranged with a second longitudinal axis above the wire
guide, and the stop element arranged with a third longitudinal axis below the wire guide, the press piece being arranged
with the second longitudinal axis vertically in relation to the first longitudinal axis of the wire, and the stop element being
arranged with the third longitudinal axis vertically in relation to the first longitudinal axis of the wire. It can thus be ensured
that the press piece and the stop element each lie with the contact surfaces against the wire guide in a flat or slightly
crowned manner to damp the oscillation of the wire guide, whereby oscillation of the wire guide is damped particularly
quickly and effectively.

[0025] Itis further preferable for the second longitudinal axis of the press piece to be arranged offset in relation to the
third longitudinal axis of the stop element along the first longitudinal axis of the wire.

[0026] In accordance with a further advantageous embodiment of the wire positioning device, the tube has an outer
thread, which engages in a holding element having an inner thread. An outer thread can be formed on the outer peripheral
surface of the tube, in which a holding element provided with an inner thread can engage. The tube in which the spring
element is arranged can thus be positioned and fixed on the holding element. In addition, the tube and therefore the
spring element can be easily fixed to the holding element by hand and adjusted at the same time via the outer thread
and the inner thread engaging therein, without the need for further tools for this purpose. The effort required to form the
wire positioning device can thus be reduced further. For example, the holding element may have a flange and a sleeve,
wherein the sleeve can be fixed at a through-opening formed in the flange, and an inner thread, in which the outer thread
of the tube can engage, can be formed on the inner wall of the sleeve so that the tube can be guided through the sleeve
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and the through-opening formed in the flange. The holding element can then be fixed via the flange to the processing
station of the processing device.

[0027] Furthermore, the wire positioning device preferably has a pivotably mounted pivoting conveyor with a pitch axis
provided, the wire guide being fixed to the pivotably mounted pivoting conveyor. The wire to be processed can be held
and transported in the pivotably mounted pivoting conveyor for example, since the wire is clamped between conveyor
belts or pressure rollers formed on the pivoting conveyor. Starting from the fixing of the electrical wire on the pivoting
conveyor, the wire and in particular the free end of the wire can be guided through the wire guide, which is arranged on
the pivoting conveyor. The pivoting conveyor enables lateral pivoting of the wire fixed in the pivoting conveyor and guided
in the wire guide, in the direction of the processing station of the processing device in which the free end of the wire
protruding from the wire guide is crimped for example.

[0028] Furthermore, the wire positioning device is associated with a crimping device and adapted for positioning a
free end of a wire between an upper punch and a lower punch of a crimping tool of a crimping device, the wire positioning
device comprising the at least one spring element, which is effective in the vertical direction, for pressing against the
wire guide so as to lower it in the operating state with the wire so that the free end of the wire can be brought closer to
the lower punch, a stop element being arranged opposite the press piece and stopping the lowering movement of the
lowering device and of the wire guide and of the wire during a lowering operation, after a specific lowering path.
[0029] Furthermore, the wire positioning device is suitable for electrical wires.

[0030] Furthermore, the wire positioning device is associated with the crimping device, which has a movable carriage
and the lowering device of the wire positioning device being arranged on the movable carriage.

[0031] Furthermore, the stop element of the wire positioning device is fixed to a rigidly positioned carrier element of
the processing station.

[0032] Furthermore, the invention is characterised by a processing device, in particular a crimping device, for an
electrical wire, said processing device having a processing station and a wire positioning device according to one of
claims 1 to 10. A processing device which has a wire positioning device according to the invention is characterised by
a high level of positioning accuracy of the wire to be processed in the processing station of the processing device,
wherein this can be achieved with a low level of structural complexity of the overall processing device. For example, if
the processing device is a crimping device, a free end of the wire to be processed can be positioned with as little oscillation
as possible in the processing station in crimping claws of a contact part provided in a crimping tool. The quality of the
processing operation, in particular of the crimping operation, of a wire can thus be improved considerably, wherein the
wire can also be processed within a relatively short period of time so that the wire can be processed in a highly economical
manner.

[0033] The processing station preferably has a movable carriage, the lowering device of the wire positioning device
preferably being arranged on the movable carriage. The movable carriage is preferably used so that part of the processing
station of the processing device can be moved back and forth in a vertical direction. If the lowering device of the wire
positioning device is arranged on the movable carriage, the movement of the lowering device vertical to the longitudinal
axis of the wire received in the wire guide may be ensured by the movable carriage, and therefore additional aids, such
as an additional drive on the lowering device itself, are not required to move the lowering device. The structural complexity
of the processing device may thus be reduced further.

[0034] Furthermore, the stop element of the wire positioning device is fixed to a rigidly positioned carrier element of
the processing station. In this case, ’rigidly positioned’ means that the carrier element is arranged in the processing
station in a non-displaceable orimmobile manner. The stop element is preferably likewise arranged rigidly on the carrier
element so that there can preferably be no relative displacement between the carrier element and the stop element. The
stop element can thus form a secure, fixedly positioned counter pressure element for the press piece when the wire
guide is pushed against the stop element by means of the press piece. Alternatively it is also possible, however, for the
stop element to be movable vertically to the longitudinal axis of the wire received in the wire guide, similarly to the
lowering device, so that the press piece and the stop element can be moved toward one another.

[0035] In accordance with the invention, the method for lowering thin wires and for positioning them in an oscillation-
damped manner is characterised in that a wire positioning device according to claims 1 to 10 and a processing device
according to claims 11 to 13 are used.

[0036] In accordance with the method according to the invention, the lowering device is moved with the press piece
from a first position into a second position. In the first position, the press piece is located above the upper face of the
wire guide and distanced therefrom. The press piece has reached the second position as soon as it contacts the upper
face of the wire guide, which leads to a first damping of the oscillation of the wire guide and of the wire. As the lowering
device is lowered further, the press piece is moved vertically in the direction of the tube in accordance with the spring
force of the spring element or of the individual spring elements, whilst the wire guide is moved with reduced acceleration
by the press piece in the form of a pitch movement from the second position into a third position.

[0037] Furthermore, the third position is reached as soon as the vertical movement of the lowering device and the
pitch movement of the wire guide are concluded by contact with the stop element.
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[0038] Furthermore, for positioning a free end of a thin wire in an oscillation-damped manner between an upper and
a lower crimping punch, a wire positioning device is used.

[0039] Further advantages, features and details of the invention will emerge from the following description, in which
an exemplary embodiment of the invention is described with reference to the drawings. The features disclosed in the
claims and in the description may be essential to the invention either individually or in any combination.

[0040] The list of reference signs forms part of the disclosure. The figures are described contiguously and compre-
hensively. Like reference signs denote like component parts, and reference signs having different indices denote func-
tionally like or similar component parts.

[0041] In the figures:

Fig. 1 shows a schematic, partial sectionalillustration of a processing device having awire positioning device according
to the invention in a first position,

Fig.2 shows a schematic, partial sectional illustration of the processing device having a wire positioning device
according to the invention in accordance with figure 1 in a second position,

Fig. 3  shows aschematic detailed illustration of the wire positioning device shown in figure 2 according to the invention
in the second position, and

Fig.4  shows aschematic detailed illustration of the wire positioning device according to the invention in a third position.

[0042] Figures 1 and 2 show a processing device according to the invention, said device having a processing station
3 and a wire positioning device 1 for positioning an electrical wire 2 in the processing station 3. Figure 3 shows a detailed
illustration of the wire positioning device 1 according to figure 2 in a second position, and figure 4 shows a detailed
illustration of the wire positioning device 1 in a further, third position.

[0043] The processing station 3 shown in this case is formed as a crimping station, and therefore the processing
device shown in this case is also a crimping device. The crimping station shown in this case has a crimping tool with an
upper punch unit 39 and a lower punch unit40. The invention is not limited to a crimping device having a crimping station,
however. For example, it can also be used for soldering or welding devices.

[0044] The wire positioning device 1 has a wire guide 4, in which the electrical wire 2 is received so as to be processed
in the processing station 3. The wire guide 4 is embodied in this case in the form of a guide sleeve, through which the
wire 2 is guided, wherein a free end 44 of the wire 2 protrudes from the wire guide 4.

[0045] The wire positioning device 1 further has a lowering device 5, which is arranged movably vertically in relation
to a first longitudinal axis 45 of the electrical wire 3 received in the wire guide 4.

[0046] The lowering device 5 has a spring-mounted press piece 6 at one end, which, in a second position as shown
in figures 2 and 3, comes to rest against an upper face 7 of the wire guide 4. The press piece 6 shown in this case is
basically T-shaped and has a plate 8 and a shaft 9 arranged on the plate 8, in particular as shown in figures 3 and 4.
The plate 8 is a hard rubber buffer with a flat or slightly crowned surface. An outer thread 10 is formed on the shaft 9,
via which the press piece 6 can be fixed. The press piece 6 shown in this case is thus embodied basically in the form
of a screw. The press piece 6 has a preferably circular contact surface 11 on the plate 8, with which the press piece 6
can be pressed in a planar manner against the wire guide 4, as shown in figures 2, 3 and 4. In the embodiment shown
in this instance, the press piece 6 is screwed in at a first end portion 12 of a pin 13 via the outer thread 10 formed on
the shaft 9 and is fixed to the pin 13.

[0047] The pin 13 is connected to a spring element 15 at a second end portion 14 of the pin 13 opposite the first end
portion 12, in such a way that the press piece 6 is spring-loaded via the pin 13. The spring element 15 is embodied in
this case in the form of a plurality of compression springs arranged in succession. Alternatively, the spring element 15
may also be formed from a single mechanical compression spring. A small, pressurised pneumatic cylinder is also
conceivable, as is a design with a press plunger guided in the tube and, for example, two outer tension springs mounted
between the press plunger head and the assembly flange. The spring element 15 and the second end portion 14 of the
pin 13 are arranged in atube 16, wherein the longitudinal axis of the tube 16 extends vertically in relation to the longitudinal
axis of the electrical wire 2.

[0048] The tube 16 is closed via a first cap-shaped end piece 17 and via a second cap-shaped end piece 18, wherein
a through-opening 19 is formed in the second cap-shaped end piece 18, the first end portion 12 of the pin 13 being
guided through said through-opening.

[0049] An outer thread 20 is formed on the outer peripheral surface of the tube 16. The tube 16 is fixed to a holding
element 21 via the outer thread 20. The holding element 21 has an L-shaped, curved flange 22 and a cylindrical sleeve
23, for example for adjusting the height of introduction of the wire, wherein an inner thread 24 is formed on an inner wall
of the sleeve 23 and the outer thread 20 of the tube 16 engages in said inner thread. The tube 16 is guided through a
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through-opening 25 formed in the flange 22. The sleeve 23, which can also be formed as a nut, is fitted on the flange
22 in the region of the through-opening 25 and is preferably fixed to the flange 22 so that the tube 16 is guided through
the sleeve 23 and the through-opening 25 formed in the flange 22 and is screwed via its outer thread 20 into the inner
thread 24 of the sleeve 23 so as to be fixed to the holding element 21.

The flange 22 and/or the holding element 21 preferably have at least two adjacent through-openings 25 so that the tube
16 can be installed at different locations.

[0050] The lowering device 5 is arranged via the flange 22 of the holding element 21 on a movable carriage 26 of the
processing station 3 of the processing device and is fixed thereto via a screw 27. The movable carriage 26, which for
example may be a press carriage, is movable in a direction 28 vertically in relation to the first longitudinal axis 45 of the
wire 2 received in the wire guide 4. Since the lowering device 5 is fixed rigidly to the movable carriage 26, the lowering
device 5 follows the movement of the movable carriage 26 so that the lowering device 5 is guided vertically by means
of the movable carriage 26. It is therefore not necessary to provide separate drive means for the lowering device 5. The
movable carriage 26 is moved via a crankshaft 29 arranged in the processing station 3 and via a crank pin 30 connecting
the movable carriage 26 to the crankshaft 29.

[0051] A stop element 31 is arranged opposite the press piece 6, wherein the press piece 6 and the stop element 31
are arranged opposite one another in such a way that a second longitudinal axis 46 of the press piece 6 is oriented so
as to be slightly offset in relation to a third longitudinal axis 47 of the stop element 31. The stop element 31 has a plate
32, which can be formed as a hard rubber buffer with a flat or slightly crowned surface, a dowel 33 screwed into the
plate 32, and a flange 34, to which the dowel 33 is fixed by means of a fixing element 37. The stop element 31 has a
planar contact surface 35 on its plate 32, the lower face 36 of the wire guide 4 coming to rest directly or indirectly against
said contact surface when the wire guide 4 is pressed downward in the direction of the stop element 31 by means of
the press piece 6, as shown in figures 2, 3 and 4. The lower face 36 of the wire guide 4 can be supported by a first
support element 48, which is arranged on the pivoting conveyor 41. In addition, a second support element 49 may be
arranged on the pivoting conveyor 41 between the first support element 48 and the stop element 31 so as to further
improve the stability of the pivoting conveyor 41. The stop element 31 is connected rigidly via the flange 34 to a carrier
element 38 positioned rigidly on the processing station 3. The stop element 31 may alternatively also be mounted on
the fixing surface of the machine, to which the press is also fixed.

[0052] The wire guide 4 is also fixed to a horizontally pivotably mounted pivoting conveyor 41, via which the wire guide
4 is pivoted in the direction of the processing station 3, together with the wire 2 introduced into the wire guide 4, before
the wire 2 is processed. The pivoting conveyor 41 has a pitch axis 42, about which the oscillation-damped pivoting
conveyor 41 according to figure 3 introduces the wire 2 gently and in an oscillation-damped manner into an opened
crimping claw of a contact element according to figure 4 mounted in a lower punch unit 40 of the processing station 3.
Due to the reduced speed of the pivoting motion about the pitch axis 42 compared to the upper punch unit 39 as a result
of the spring elements 15 and due to the spring assembly 43 arranged in the pivoting conveyor 41, an oscillation of the
wire guide 4 and of the free end 44 of the wire 2 protruding from the wire guide 4 is damped much quicker both in a
vertical direction and in a horizontal direction compared to wire positioning devices of the prior art not having a lowering
device.

[0053] Once the wire guide 4 has been pivoted in the direction of the processing station 3 together with the wire 2,
the wire positioning device 1 is located in a first position, as shown in figure 1. In this first position, the press piece 6 and
the stop element 31 are spaced from the wire guide 4. The free end 44 of the wire 2 protruding from the wire guide 4
oscillates freely in all directions as a result of the vibrations. So as to minimise the oscillatory movements of the wire
guide 4 and of the free end 44 of the wire 2 protruding from the wire guide 4, the lowering device 5 is then moved
downward in the direction of the wire guide 4 by the carriage 25 of the processing station 3 until the stop surface 11 of
the press piece 6 rests against the upper face 7 of the wire guide 4 in accordance with figures 2 and 3 and has reached
a second position. In this second position, a first damping of the oscillation of the wire guide 4 and of the wire 2 occurs.
Whilst the carriage 25 and the lowering device 5 connected to the carriage 25 is lowered further vertically, the press
piece 6 resting against the wire guide 4 is also accelerated smoothly in the direction of the stop element 31 and is moved
downward into a third position by means of a pitch movement. Due to the developing spring effect of the spring elements
15 arranged in the lowering device 5, the lowering speed of the press piece 6 is reduced considerably, however, compared
to the lowering speed of the carriage 25. At the same time, the oscillatory movements are damped further, until the lower
face 36 of the wire guide 4 or, indirectly as illustrated in figure 4, a lower face of the second support element 49, lies
against the contact surface 35 of the stop element 31 once the height of introduction of the wire set for the crimping
process has been reached and once the third position has thus been reached, so that the wire guide 4 is clamped
between the press piece 6 and the stop element 31 in the third position. The oscillations of the wire guide 4 and of the
free end 44 of the wire 2 protruding from the wire guide 4 are now stopped. Subsequent oscillation of the pivoting
conveyor 41 is therefore no longer possible. Once the pitch movement of the pivoting conveyor 41 is concluded, the
free end 44 of the wire 2 is located, in accordance with figure 4, in a positionally precise and oscillation-damped manner
in the opened crimping claw of a contact element provided in the lower punch unit 40 for crimping by means of the upper
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punch unit 39, in a manner known per se. The free end 44 of the wire 2 can be processed in a particularly precise and
repetition-accurate manner due to the high level of positioning accuracy of the end 44 of the wire 2 in the processing
station 3, said end of the wire now being substantially free from oscillation.
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List of reference signs

1 wire positioning device 26 movable carriage

2 wire 27  screw

3 processing station 28  direction

4 wire guide 29  crankshaft

5 lowering device 30 crankpin

6 press piece 31 stop element

7 upper face 32  plate

8 plate 33  dowel

9 shaft 34 flange

10  outer thread 35  contact surface

11 contact surface 36 lower face

12  first end portion 37 fixing element

13 pin 38  carrier element

14  second end portion 39 upper punch unit

15 spring element 40 lower punch unit

16 tube 41 pivoting conveyor

17  first cap-shaped end piece 42 pitch axis

18  second cap-shaped end piece 43  spring assembly

19  through-opening 44 free end of the wire
20  outer thread 45  first longitudinal axis
21 holding element 46  second longitudinal axis
22 flange 47  third longitudinal axis
23  sleeve 48  first support element
24 inner thread 49  secondsupportelement
25  through-opening

Claims

A wire positioning device (1) for positioning a wire (2) in a processing device, said wire positioning device comprising
a wire guide (4) for receiving the wire (2) and a lowering device (5), which is movable vertically in relation to a first
longitudinal axis (45) of the wire (2) received in the wire guide (4), characterised in that the lowering device (5)
has a press piece (6), which is spring-loaded by at least one spring element (15) and is provided so as to be contacted
against the wire guide (4), the at least one spring element (15) being arranged in a tube (16).

The wire positioning device (1) according to claim 1, characterised in that a stop element (31) is arranged opposite
the press piece (6), the wire guide (4) being mounted so it can be clamped in an oscillation-damped manner between
the press piece (6) and the stop element (31), either directly or indirectly via support elements (48, 49).

The wire positioning device (1) according to claim 2, characterised in that the press piece (6) of the lowering device
(5) is arranged with a second longitudinal axis (46) above the wire guide (4), and the stop element (31) is arranged
with a third longitudinal axis (47) below the wire guide (4), the press piece (6) being arranged with the second
longitudinal axis (46) vertically in relation to the first longitudinal axis (45) of the wire (2), and the stop element (31)
being arranged with the third longitudinal axis (47) vertically in relation to the first longitudinal axis (45) of the wire (2).

The wire positioning device (1) according to claim 3, characterised in that the second longitudinal axis (46) of the
press piece (6) is arranged offset in relation to the third longitudinal axis (47) of the stop element (31) along the first

longitudinal axis (45) of the wire (2).

The wire positioning device (1) according to one of claims 1 to 4, characterised in that the tube (16) has an outer
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thread (20), which engages in a holding element (21) having an inner thread (24).

The wire positioning device (1) according to one of claims 1 to 5, characterised in that a pivotably mounted pivoting
conveyor (41) with a pitch axis (42) is provided, the wire guide (4) being fixed to the pivotably mounted pivoting
conveyor (41).

The wire positioning device (1) according to one of claims 1 to 6, characterised in that the wire positioning device
(1) is associated with a crimping device and adapted for positioning a free end of a wire (2) between an upper punch
and a lower punch of a crimping tool of a crimping device, the wire positioning device (1) comprising the at least
one spring element (15), which is effective in the vertical direction, for pressing against the wire guide (4) so as to
lower it in the operating state with the wire (2) so that the free end of the wire (2) can be brought closer to the lower
punch, a stop element (31) being arranged opposite the press piece (6) and stopping the lowering movement of the
lowering device (5) and of the wire guide (4) and of the wire (2) during a lowering operation, after a specific lowering
path.

The wire positioning device (1) according to one of the preceding claims for electrical wires (2).

The wire positioning device (1) according to claim 7 or 8, characterised in that the crimping device has a movable
carriage (26), the lowering device (5) of the wire positioning device (1) being arranged on the movable carriage (26).

The wire positioning device (1) according to claim 8 or 9, characterised in that the stop element (31) of the wire
positioning device (1) is fixed to a rigidly positioned carrier element (38) of the processing station (3).

A processing device, in particular a crimping device, for an electrical wire (2), said device comprising a processing
station (3) and a wire positioning device (1) according to one of claims 1 to 10.

The processing device according to claim 11, characterised in that the processing station (3) has a movable
carriage (26), the lowering device (5) of the wire positioning device (1) being arranged on the movable carriage (26).

The processing device according to claim 11 or 12, characterised in that the stop element (31) of the wire positioning
device (1) is fixed to a rigidly positioned carrier element (38) of the processing station (3).

A method for lowering thin wires (2) and for positioning them in an oscillation-damped manner, characterised in
that a wire positioning device (1) according to claims 1 to 10 or a processing device according to claims 11 to 13
is used.

A method according to claim 14, characterised in that the lowering device (5) is moved with the press piece (6)
from a first position into a second position, the press piece (6) having reached the second position as soon as it
contacts the upper face (7) of the wire guide (4), which leads to a first damping of the oscillation of the wire guide
(4) and of the wire (2), and in that, as the lowering device (5) is lowered further, the press piece (6) is moved
vertically in the direction of the tube (16) in accordance with the spring force of the spring element or of the individual
spring elements (15), whilst the wire guide (4) moves with reduced acceleration in the form of a pitch movement
into a third position.

The method according to claim 15, characterised in that the third position is reached as soon as the vertical
movement of the lowering device (5) and the pitch movement of the wire guide (4) are concluded by contact with
the stop element (31).

A method according to one of the preceding claims characterised in that for positioning a free end of a thin wire
in an oscillation-damped manner between an upper and a lower crimping punch, a wire positioning device (1) is used.

Patentanspriiche

1.

Drahtpositionierungsvorrichtung (1) zum Positionieren eines Drahtes (2) in einer Verarbeitungsvorrichtung, wobei
die Drahtpositionierungsvorrichtung eine Drahtfiihrung (4) zum Aufnehmen des Drahtes (2) und eine Senkvorrich-
tung (5), die vertikal bezlglich einer ersten Langsachse (45) des Drahtes (2), der in der Drahffiihrung (4) aufge-
nommen ist, beweglich ist, aufweist, dadurch gekennzeichnet, dass die Senkvorrichtung (5) ein Pressstlick (6)
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aufweist, das durch mindestens ein Federelement (15) federbelastet und derart vorgesehen ist, dass es mit der
Drahtflihrung (4) in Berlihrung kommt, wobei das mindestens eine Federelement (15) in einem Rohr (16) angeordnet
ist.

Drahtpositionierungsvorrichtung (1) nach Anspruch 1, dadurch gekennzeichnet, dass ein Anschlagelement (31)
dem Pressstiick (6) gegenliberliegend angeordnet ist, die Drahtfliihrung (4) derart angebracht ist, dass sie auf eine
schwingungsdampfende Weise zwischen dem Pressstiick (6) und dem Anschlagelement (31), entweder direkt oder
indirekt Uber Stltzelemente (48, 49), befestigt werden kann.

Drahtpositionierungsvorrichtung (1) nach Anspruch 2, dadurch gekennzeichnet, dass das Pressstiick (6) der
Senkvorrichtung (5) mit einer zweiten Langsachse (46) Uber der Drahtfliihrung (4) angeordnet ist, und das Anschla-
gelement (31) mit einer dritten Langsachse (47) unter der Drahtfiihrung (4) angeordnet ist, wobei das Pressstiick
(6) mit der zweiten Langsachse (46) vertikal bezuglich der ersten Langsachse (45) des Drahtes (2) angeordnet ist,
und das Anschlagelement (31) mit der dritten Langsachse (47) vertikal bezlglich der ersten Langsachse (45) des
Drahtes (2) angeordnet ist.

Drahtpositionierungsvorrichtung (1) nach Anspruch 3, dadurch gekennzeichnet, dass die zweite Langsachse (46)
des Presssticks (6) versetzt bezlglich der dritten Langsachse (47) des Anschlagelements (31) entlang der ersten
Langsachse (45) des Drahtes (2) angeordnet ist.

Drahtpositionierungsvorrichtung (1) nach einem der Anspriche 1 bis 4, dadurch gekennzeichnet, dass das Rohr
(16) ein AuRengewinde (20), das in ein Haltelement (21) mit einem Innengewinde (24) eingreift, aufweist.

Drahtpositionierungsvorrichtung (1) nach einem der Anspriiche 1 bis 5, dadurch gekennzeichnet, dass eindrehbar
angebrachtes Schwenkband (41) mit einer Nickachse (42) vorgesehen ist, wobei die Drahtfiihrung (4) an das drehbar
angebrachte Schwenkband (41) fixiert ist.

Drahtpositionierungsvorrichtung (1) nach einem der Anspriche 1 bis 6, dadurch gekennzeichnet, dass die Draht-
positionierungsvorrichtung (1) einer Crimpvorrichtung zugeordnet und zum Positionieren eines freien Endes eines
Drahtes (2) zwischen einem Oberstempel und einem Unterstempel der Crimpzange einer Crimpvorrichtung ausge-
legt ist, wobei die Drahtpositionierungsvorrichtung (1) das mindestens eine Federelement (15) aufweist, das in der
vertikalen Richtung wirksam ist, um derart gegen die Drahtflihrung (4) zu pressen, dass sie mit dem Draht in den
Betriebszustand (2) gesenkt wird, derart dass das freie Ende des Drahtes (2) an den Unterstempel angen&hert
werden kann, wobei ein Anschlagelement (31) dem Pressstiick (6) gegeniiberliegend angeordnet ist und die Senk-
bewegung der Senkvorrichtung (5) und der Drahtfihrung (4) und des Drahtes (2) wahrend eines Senkvorganges
nach einem bestimmten Senkpfad stoppt.

Drahtpositionierungsvorrichtung (1) nach einem der vorhergehenden Anspriiche fir Stromkabel (2).

Drahtpositionierungsvorrichtung (1) nach Anspruch 7 oder 8, dadurch gekennzeichnet, dass die Crimpvorrichtung
einen beweglichen Schlitten (26) aufweist, wobei die Senkvorrichtung (5) der Drahtpositionierungsvorrichtung (1)
auf dem beweglichen Schlitten (26) angeordnet ist.

Drahtpositionierungsvorrichtung (1) nach Anspruch 8 oder 9, dadurch gekennzeichnet, dass das Anschlagelement
(31) der Drahtpositionierungsvorrichtung (1) an einem starr positionierten Schlittenelement (38) der Verarbeitungs-
station (3) fixiert ist.

Verarbeitungsvorrichtung, insbesondere Crimpvorrichtung, fir ein Stromkabel (2), wobei die Vorrichtung eine Ver-
arbeitungsstation (3) und eine Drahtpositionierungsvorrichtung (1) nach einem der Anspriiche 1 bis 10 aufweist.

Verarbeitungsvorrichtung nach Anspruch 11, dadurch gekennzeichnet, dass die Verarbeitungsstation (3) einen
beweglichen Schlitten (26) aufweist, wobei die Senkvorrichtung (5) der Drahtpositionierungsvorrichtung (1) auf dem
beweglichen Schlitten (26) angeordnet ist.

Verarbeitungsvorrichtung nach Anspruch 11 oder 12, dadurch gekennzeichnet, dass das Anschlagelement (31)

der Drahtpositionierungsvorrichtung (1) an einem starr positionierten Schlittenelement (38) der Verarbeitungsstation
(3) fixiert ist.

10
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Verfahren zum Senken von diinnen Drahten (2) und zum Positionieren dieser in einer schwingungsdampfenden
Weise, dadurch gekennzeichnet, dass eine Drahtpositionierungsvorrichtung (1) nach den Anspriichen 1 bis 10
oder eine Verarbeitungsvorrichtung nach den Anspriichen 11 bis 13 verwendet wird.

Verfahren nach Anspruch 14, dadurch gekennzeichnet, dass die Senkvorrichtung (5) mit dem Pressstilick (6) von
einer ersten Position in eine zweite Position bewegt wird, wobei das Pressstiick (6) die zweite Position erreicht,
sobald es die Oberseite (7) der Drahtfilhrung (4) berihrt, wobei dies zu einer ersten Schwingungsdampfung der
Drahtfihrung (4) und des Drahts (2) fiihrt, und dadurch gekennzeichnet, dass bei weiterem Senken der Senk-
vorrichtung (5) das Pressstiick (6) vertikal in Richtung des Rohrs (16) gemaR der Federkraft des Federelements
bzw. der einzelnen Federelemente (15) bewegt wird, wahrend sich die Drahtfiihrung (4) mit reduzierter Beschleu-
nigung in der Form einer Nickbewegung in eine dritte Position bewegt.

Verfahren nach Anspruch 15, dadurch gekennzeichnet, dass die dritte Position erreicht ist, sobald die vertikale
Bewegung der Senkvorrichtung (5) und die Nickbewegung der Drahtfiihrung (4) durch Berlihrung mit dem Anschla-
gelement (31) beendet sind.

Verfahren nach einem dervorhergehenden Anspriiche, dadurch gekennzeichnet, dass eine Drahtpositionierungs-
vorrichtung (1) zum Positionieren eines freien Endes eines dinnen Drahtes auf eine schwingungsdampfenden
Weise zwischen einem Oberstempel und einem Unterstempel verwendet wird.

Revendications

Dispositif de positionnement defil (1) pour le positionnementd’un fil (2) dans un dispositif de traitement, ledit dispositif
de positionnement de fil comprenant un guide de fil (4) destiné a recevoir le fil (2) et un dispositif d’abaissement (5)
déplacable verticalement par rapport @ un premier axe longitudinal (45) du fil (2) recu dans le guide de fil (4),
caractérisé en ce que le dispositif d’abaissement (5) comporte une piéce de pression (6) sollicitée par ressort par
au moins un élément de ressort (15) et disposée de maniére a s’appliquer contre le guide de fil (4), 'au moins un
élément de ressort (15) étant disposé dans un tube (16).

Dispositif de positionnement de fil (1) selon la revendication 1, caractérisé en ce qu’un élément d’arrét (31) est
disposé a I'opposé de la piéce de pression (6), le guide de fil (4) étant monté de maniére a pouvoir étre serré d’'une
maniére a ce qu’une oscillation soit amortie entre la piece de pression (6) et I'élément d’arrét (31), soit directement
soit indirectement par le biais d’éléments de support (48, 49).

Dispositif de positionnement de fil (1) selon la revendication 2, caractérisé en ce que la piéce de pression (6) du
dispositif d’abaissement (5) est disposée avec un deuxiéme axe longitudinal (46) au-dessus du guide de fil (4), et
lélément d’arrét (31) est disposé avec un troisieme axe longitudinal (47) en dessous du guide de fil (4), la piéce de
pression (6) étant disposée avec le deuxiéme axe longitudinal (46) verticalement par rapport au premier axe longi-
tudinal (45) du fil (2), et I'élément d’arrét (31) étant disposé avec le troisiéme axe longitudinal (47) verticalement par
rapport au premier axe longitudinal (45) du fil (2).

Dispositif de positionnement de fil (1) selon la revendication 3, caractérisé en ce que le deuxiéme axe longitudinal
(46) de la piéce de pression (6) est disposé de fagon décalée par rapport au troisieme axe longitudinal (47) de
lélément d’arrét (31) le long du premier axe longitudinal (45) du fil (2).

Dispositif de positionnement de fil (1) selon 'une des revendications 1 a 4, caractérisé en ce que le tube (16)
présente un filet extérieur (20) s’engageant dans un élément de maintien (21) présentant un filet intérieur (24).

Dispositif de positionnement de fil (1) selon 'une quelconque des revendications 1 a 5, caractérisé en ce qu’il est
prévu un dispositif de transport pivotant monté de fagon pivotante (41) avec un axe de tangage (42), le guide de fil
(4) étant fixé sur le dispositif de transport pivotant monté de fagon pivotante (41).

Dispositif de positionnement de fil (1) selon 'une des revendications 1 a 6, caractérisé en ce que le dispositif de
positionnement de fil (1) est associé a un dispositif de sertissage et adapté pour positionner une extrémité libre d’un
fil (2) entre un poingon supérieur et un poingon inférieur d’un outil de sertissage d’un dispositif de sertissage, le
dispositif de positionnement de fil (1) comprenant I'au moins un élément de ressort (15), lequel est actif dans la
direction verticale, pour presser contre le guide de fil (4) de maniére a abaisser celui-ci dans I'état opérationnel avec
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le fil (2), de telle fagon que I'extrémité libre du fil (2) peut étre rapprochée du poingon inférieur, un élément d’arrét
(31) étant disposé a l'opposé de la piéce de pression (6) et arrétant le mouvement d’abaissement du dispositif
d’abaissement (5) etdu guide defil (4) etdufil (2) pendant une opérationd’abaissement, aprés un trajetd’abaissement
spécifique.

Dispositif de positionnementdefil (1) selon 'une quelconque desrevendications précédentes pour des fils électriques

).

Dispositif de positionnement de fil (1) selon la revendication 7 ou 8, caractérisé en ce que le dispositif de sertissage
comporte un chariot mobile (26), le dispositif d’abaissement (5) du dispositif de positionnement de fil (1) étant disposé
sur le chariot mobile (26).

Dispositif de positionnement de fil (1) selon la revendication 8 ou 9, caractérisé en ce que I'élément d’arrét (31)
du dispositif de positionnement de fil (1) est fixé sur un élément de support (38) de la station de traitement (3), lequel
est positionné de fagon rigide.

Dispositif de traitement, en particulier un dispositif de sertissage, pour un fil électrique (2), ledit dispositif comprenant
une station de traitement (3) et un dispositif de positionnement de fil (1) selon I'une des revendications 1 a 10.

Dispositif de traitement selon la revendication 11, caractérisé en ce que la station de traitement (3) posséde un
chariot mobile (26), le dispositif d’abaissement (5) du dispositif de positionnement de fil (1) étant disposé sur le
chariot mobile (26).

Dispositif de traitement selon la revendication 11 ou 12, caractérisé en ce que I'élément d’arrét (31) du dispositif
de positionnement defil (1) est fixé sur un élément de support (38) de la station de traitement (3), lequel est positionné
de fagon rigide.

Procédé pour 'abaissement de fils fins (2) et pour le positionnement de ceux-ci d’'une maniére permettant d’amortir
les oscillations, caractérisé en ce qu’un dispositif de positionnement de fil (1) selon les revendications 1 a 10 ou
un dispositif de traitement selon les revendications 11 a 13 est utilisé.

Procédé selon la revendication 14, caractérisé en ce que le dispositif d’abaissement (5) est déplacé avec la piéce
de pression (6) d’'une premiére position vers une deuxieéme position, la pieéce de pression (6) ayant atteint la deuxiéme
position dés qu’elle touche la surface supérieure (7) du guide de fil (4), ce qui entraine un premier amortissement
de loscillation du guide de fil (4) et du fil (2), et en ce que, lorsque le dispositif d’abaissement (5) est abaissé
davantage, la piéce de pression (6) est déplacée verticalement dans la direction du tube (16) selon la force de
ressort de 'élément de ressort ou des éléments de ressort individuels (15), tandis que le guide de fil (4) se déplace
avec une accélération réduite sous la forme d’'un mouvement de tangage vers une troisi€me position.

Procédé selon la revendication 15, caractérisé en ce que la troisieme position est atteinte dés que le mouvement
vertical du dispositif d’abaissement (5) et le mouvement de tangage du guide de fil (4) sont stoppés par le contact
avec I'élément d’arrét (31).

Procédé selon 'une des revendications précédentes, caractérisé en ce qu’un dispositif de positionnement de fil

(1) est utilisé pour le positionnement d’une extrémité libre d’un fil fin entre un poingon supérieur et un poingon
inférieur d’'une maniére permettant d’amortir les oscillations.

12
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717715/D0
RUZAL-FOZICIONALO ESZROZ
S7ABADALMI IGENYPONTOK

1. Huzabposiciondld eszkdz {1} huzal {3) poziciondlasara egy megrmunkdld
wszkdzben, amely husal-pozicionald eszkdz magdban foglal egy huzalvezetdt (4) a huzal
{3} befogadasdra, valamint egy leeresztd eszkdet {5), amely egy, a huzalvezstdben (4)
befogadott huzalhor {(2) tartozd els@ hossztengslyhez (45 képest figgllegesen
mozgathato, azzel jellemezve, hogy a leeresstd eszkornek (5) van egy nyomodarabia
{&), amelyre rugdterheldst ad legaldbb egy rugdelem (15), és ugy a8l rervdetkezésre, hogy
Srintkardshe keriilién o huzalverstdvel (4), amely legaldbb egy rugdslem (15) egy
csobean (16) van alhalysave,

2. Ax L. lgénypont szerinti huzal-poziclonald eszkéz (1), azzal jellemasve, hogy
egy (tkézéelem (31} van sihelyerve a nyombdarabbal (6) szemkdzt, a huzslvezstd {4}
gy van beszerelve, hogy lengéscsillapitdssal lshessen befogni 3 nyomadarab (6) &s az
Gtkordelem (31) kdzdtt, tdmasztdelemekan (48, 49) kereszti] akar kbzvetlenld, akar
kdavetve,

3. A 2, igénypont szeninti huzal-pozicionatd eszkéz (1), azzel jellemezve, hogy a
feeresatd espktz (5) nyomddarabja {6) gy van elhelyezve, hogy a hozzd tartozd
rasodik hossztengely {487 a huralvezetd (4) felett van, &s ax Gtkosdelem (31) agy van
eihelyerve, hogy a hozzd tartozd harmadik hossatengely (47) & huzalvezetd {4) alatt van,
@ nyomddarab (8) Ggy van sihelyeve, hogy » huxzd tartozd masodik hossztengely (46] a
huzathoz {2) tartozd elsd hossztengelvhexz (45) képest figgdleges, és az ttkézbelem (31
ugy van esthelyezve, hogy a hozzs tartozd harmadik hossrtengely (47) a huzsthoz (2)
tartozd oisd hossetengalyhez {(45) kepest fliggdleges.

4, A 3, igénypont szerinti hurzal-poziciondid esskée (1), azzal jellemezve, hogy 2
nyomddarabhoz (§) tertezd masodik hossztengely (46) az (tkdzSelemher (31} tartozd
harmadik hossstengealyhez {47) képest s huzelhoz (2) tartozo elsé hossztengely (45}
mantan eltoltan van sthelyezve,

5, Ar 1-4. igénypontok esgyike szerintl huzalb-poziclonald eszhéz (1), azzal
jellernezve, hogy a cséinek (18) van egy kiisd menete (20}, amely bekapcesoladik egy
tartoalembe {21}, amelynek van eqy belsd menete (24).

6. Ar 1-5. igénypontok egyike szerinhi huzal-pozicionald eszkdz (1), @zl
jellermerve, hogy rendelkerdsre All egy fengd mozgasra képesen beszerslt lengd

szatlitdszalag {(41) holintdtengelivel (42), amely lengd mozgdsra képesen beszerall lengd

gL

szallitoszalaghor (1) hozzd van rigeitve 8 huzalvezetd (4}
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7. Az 1-6. igénypontok sgyike szerintl huzabpoziciondld esskds (1), axezsl
jellemerve, hogy a huzal-poziciondio esekaz (1) kapesolatban van sgy preéseld eszkdzzel,
és alkabmas egy huzal {2) szabad végenek egy préseld esskéz présszerszamdnak felsd
bélyege és alsd hélyege kizOtL vald poziciondldséra, a huzab-posiciondld eszkdz (1)
magaban foglalja 2 legaldbb egy, fligglleges irdnyban hatasos rugdelemet (15), amely
nekinvomadik g huzalvezetdnek {4}, hogy az lesreszikedien a huzsllal (2) o miikddesi
allapotba, Ggyhogy a husal {3) seabad véget kozelebl lehet hozni az alsd bélyeghes, egy
Utkéazbelam {311 van clhelyezve a nyomddarabbal (6) szemkdzt, s egy meghatarpzott
aresckeddst Gb wldn megdlits a leereszit eszkoznek (5), a huzalvezetdnek (4) és 3
huralnak {2} egy leeresztd miivelet alant 1Brténd ereszkedd mozgasat,

B, Az eldzd lgénypontok epyike szerinti huzal-poziciondld esckéz (1) sleklromos
huzalokhoz (2).

Q. A 7. vagy a B. igénypont szerintt huzal-poziciondlo eszkoz (1), azzal jellemezve,
hogy a préseld eszkéznek van egy mozgathatd szanje (28}, amely mozgathatd szanon
{26) van sthelyszve o huzal poriclonalt earkor (1) lesresztd eszkéze (5).

10, A 8. vagy a 9. igénypont szerinti huzal-pozicionsld esskdz (1), azwl
jelfernerve, hogy a huzalb-poziclondle eszkdr (1) Utkéxdeleme (31} a megmunkdlo
aliomas (3) sgy mereven pozicionalt hordozd slemehez (38) van rigzitve,

11. Megmunkalé esekor, kiléndsen présedd esykéir, elektromos huzathor (2},
amely esrkdz magaban fogls! egy megmunkald allomast (3} es gy, az 1-10.
igénypontok sgyike szerinti huzal-poziciondls eszkézt (1),

12, A 11 igénypont szerintl megmunkalo esskar, awzal jellemezve, hogy 8
magmunkdd dlomasnak (3) van egy mozgathatd szénja (26), amely mezgathatd szanon
(26) van sthelyezve 8 huzal-poriciondlc eszkdz (1) leeresxid eszkdze (B},

13, A 11. vagy a 12, igénypont szerinkt megrmunkaic esckoz, azzal jellemesve,
hogy & huzal-poziclonald eszkdz (1) Otkézdeieme {31) a megmunkald allomas (3) egy
mereven pozcionalt hordozd sleméhez {38) van rogzitve.

14. Elidras vékony huralok (2) lesresstésére @s lengéscsillapitdssal  valo
pozicionaldsdra, azzal jellemezve, hogy egy, az 1-10. igénypontek szerintl huzal
noziciondld ssxkazt (1) vagy egy, a8 11-13. lgénypontok srerintl megmunkald eszkdet
hasznalunk.

15, A 14, igénypont srerintl elidrds, aszal jellemezve, hogy a leeresztd aszkdzt (5)
a nyomddarabbal {8) egy alsé pozicidbdl egy maspdik pozicidba morgatjuk, amely
nyomddarab (6) akkor Srte ol 3 mdsodik pozinidt, amiker Srintkezdésbe kerdl @
huzalveretd (4) felsd oidaldval (7), arml elbidézi & huzalverstd (4} &5 a huzal {2)
lengdsének elsd coillapitdsat, és azzal, hogy amikor a lesreszid eszkéz (5) tovabb
eresrkedik, a nyomodarab (6} a csé {16) iranyaban fuggdlegesen mozog a rugdelem

vagy az egyves rugdelemek (15} rugdsrejének megfeleiSen, mig a buzalverstd (4)



16, A 15, igénypont srerinti sljdrds, szzal jellemesve, hogy 8 harmadik pozicid
elérése akkor kovetkezik be, amikor a leereszio eszkoz (5} fluggdleges mozgasa 65 &
huzalveretd (4) balinté mozgdsa az Gtkézdelemmet {31) valo erintkezeskor befejerddik,

17, Ar eifzé igenvpontol egyike szerintl oljaras, azzal jellemszve, hogy egy
vekony huzal szabad vegenek egy felsd 85 egy also présbélyeg ktizait lengescsillapitdssal
vald poziciondldsdhor huzal-posicionsld eszkézt (1) hasznalunk.
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