Bending Machine for Wire Grid Mats

[0001] The invention relates to a bending machorenire mesh mats, which comprise
groups of longitudinal and transverse wires inteting one another at right angles and

welded together at the intersecting points.

[0002] The automatic bending machines for wire nmasits that are available on the
market at present, whether they are offered asesorgdlouble bending machines, are
unable because of their bending lever geometryddyze positive or negative bending
angles on a wire mesh mat formed of welded-togdtimgitudinal and transverse wires.
To be able to bend negative bending angles, thee msh mat must be inverted multiple
times. For that operation, a mesh mat inverteeteasary. Moreover, for executing a
clockwise or counterclockwise bend, two main duwés are required, each of which

must exert the full bending force.

[0003] The object of the invention is to creataraproved machine for bending wire
mesh mats that makes do without a mat inverteitlaaidnakes bending of the
longitudinal and transverse wires of the wire mest possible with both a positive and
a negative bending angle. The invention attairsdbject in a bending machine having
an advancing device moving the wire mesh mat thrabg bending machine and having
a central drive device for all the bending and advrag operations that is triggered by a
program control device, in that a row of bendingspspaced apart from one another is
mounted on a beam-like receiving device bracechemtachine base frame and
extending in the transverse direction of the maghtiihe number of bending pins being
equivalent to at least the number of wires of tlrewesh mat that are to be moved
simultaneously; the receiving device can be pasgibin height under servo control by
means of an associated hoisting device relativbaavire mesh mat advanced in the
plane of the wire mesh mat and is adjustable irirdresverse direction of the machine by
means of an associated displacement device, im twdthe bending pins, as bending

elements or as steadying elements, to be placedsagad above or below the wires that



are to be bent; that a second row of bending pissyciated with the first row of bending
pins, is mounted on a second beam-like receivimrdeextending in the transverse
direction of the machine and braced on the madbése frame; the second receiving
device is likewise adjustable in its height relatte the wire mesh mat by means of an
associated hoisting device and can be position#teitransverse direction of the
machine relative to the mesh mat wires by mearms @fssociated displacement device,
in order for the second bending pins to be plaasdteadying elements or as bending
elements, against and above or below the wireg toelnt; and that a third receiving
device, braced on the machine base frame, is egdipgth bending levers which hold
bending rollers that are associated with the &irst second bending pins, a beam-like
bending lever holder, pivotably supported on a&lshaft, being capable of being put
into a kinematic motion in such a way, via a craméchanism driven by the drive shaft,
that the bending rollers engaging the wires todr kexecute a circular motion at a
predetermined bending angle about the respectiveifg pin row acting as a bending
element, the third receiving device also being stdjole in its height relative to the wire

mesh mat under servo control by means of an aseddisting device.

[0004] Preferably a reversing device for the begdavers is provided on the machine
base frame, with which reversing device the pasitig of the bending rollers relative to

the respective bending pin row is effected.

[0005] In a further feature of the invention, tleeersing device is formed by a piston
cylinder, whose piston rod is coupled on one eadavpitman to a bending lever holder

and on the other via a connecting rod to the dshast.

[0006] According to the invention, the hoisting &y embodied as a hydraulic cylinder,
of each receiving device is in engagement viadargliblock with sliding block guides of
the receiving device. According to the inventidre positive and negative bending
angles are made possible by a reversal of thettireaf rotation of the bending rollers
and by moving the bending pins with the aid ofltlbésting device.



[0007] The automatic double bending machine acogrth the invention has a modular
construction and is capable, depending on the t@tien of the wire mesh mat moved by
the advancing device, of performing both upward @onward and both clockwise and
counterclockwise bends of the longitudinal andsv@nse wires; the wire welded parallel
to the bending direction can be located either almmbelow the wire that is to be bent.

All the bending forces are generated by meanssaigle main drive unit.

[0008] The invention will be described in furthestdil below in terms of exemplary
embodiments with reference to the drawings. Inditaevings: Figs. 1 through 4 show
schematic side views of a bending machine of thention in various stages of bending
the longitudinal wires of a wire mesh mat; Figs@ischematic elevation view of the
bending machine in the direction of the mesh matadement; and Fig. 6 is a

fragmentary plan view of Fig. 5.

[0009] The bending machine shown has a precisigarazing device, not shown, which
engages the wire mesh mat that is to be bent mfootn- and force-locking fashion; for
instance, it is a carriage with clamping element iamoves the mat through the
bending machine in the direction of the arrow Ehm mesh mat plane E in program-
controlled fashion. The applicable operating pragrs furnished by a program control
device, also not shown. A central drive devicedibthe machine parts that are to be

driven is also provided.

[0010] A machine base frame 13, which can absoripg forces in all directions,

carries a beam-like receiving device 14, extenaioigss the width of the machine, for a
row of bending pins 1, which in servo-controlledHan, with the aid of an associated
hydraulic displacement device 17 (Fig. 6), can ispldced in the transverse direction of
the machine (arrow P3 in Fig. 6) and are adjustablesight by means of an associated
hoisting device 16' (arrow P1 in Fig. 5). The numbkbending pins 1 depends on the
machine width and the minimum longitudinal wirecpitthat is possible in the bending

machine. For example, the minimum longitudinal wiikeh is 50 mm.



[0011] Moreover, a likewise beam-like receiving @evl5, extending across the
machine width, for a second row of bending pinssbaiated with the first bending pin
row 1 is mounted on the machine base frame 13salikewise displaceable under servo
control (arrow P4 in Fig. 6) in the transverse clien of the machine with the aid of an
associated hydraulic displacement device 19 (Fign@ is adjustable in height by means

of an associated hoisting device 16" (arrow P1lign 5).

[0012] A third beam-like receiving device 11 is pisted on the machine base frame 13
for bending rollers 3 associated with the bendimg i, 2; this receiving device is
likewise adjustable under servo control by mearsnodissociated hydraulic displacement
device 18 in the transverse direction of the mazliH6 in Fig. 6) and is adjustable in
height (arrow P7 in Fig. 1) by means of an assediabisting device 16 inside a frame
guide 13'. The displacement devices 17, 18, 1@etxeated by a central drive device, not

shown.

[0013] For actuating the bending rollers 3, theddeg machine, as Fig. 1 shows, has a
drive shaft 9, driven by the central drive devioe,a slider-crank mechanism 6 provided
on one side of the machine, which is coupled &var mechanism extending across the
machine width that has a beam-like carrier 4, wic@ties levers 4' with bending rollers
3. A slider-crank mechanism 6 can also be prov&ledmetrically on both sides of the

machine.

[0014] As can be seen from Fig. 1, a connecting2@a@s connected on one end to the
drive shaft 9 and on the other, at a bearing gnto the piston rod of a hydraulic
cylinder 12, which is supported on the receivingide 11 and, via a pitman 5, effects the

positioning of the bending rollers 3 relative te tiespective bending pin row 1 and 2.

[0015] The hydraulic hoisting devices 16, 16', $6pported on the machine base frame
13 and associated with the receiving devices 1113 4re embodied identically for all
the receiving devices and in the direction of thhewa P', via bell-crank lever 24, as Fig.

5 shows for the hoisting device 16, 16", likewisg@gorted on the machine base frame
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13, they actuate a sliding block 22, which is igagement with the respective receiving
device 11 or 14 or 15 via sliding block strips BBorder to adjust the respective
receiving device, and thus the bending pins 1, ®edbkas the bending rollers 3, in servo-
controlled fashion in the directions of the arrddisand P5 in height relative to the

longitudinal wires 21 that are to be bent.

[0016] Below, the operation of the bending macHorebending the longitudinal wires

21 of a wire mesh mat clockwise and upward, asgnT; will be explained.

[0017] The row of bending pins 1 serves as a bendiament about which bending is
done. The bending pin row 1 is raised above thgitodinal wires into a predetermined
height position under servo control by means ofassociated hoisting device 16' (Fig. 5)
in the direction of the arrow P1, depending ondianeter of the longitudinal wires 21,
and with the aid of the displacement device 17.(6j@arrow P3), the bending pin row 1
is then positioned by means of lateral displaceraettte longitudinal wires 21 that are to
be bent.

[0018] The second row of bending pins 2 servessisadying device and by means of
the associated hoisting device 16” is raised indihection of the arrow P2, again as a
function of the wire diameter, under servo conimtd a predetermined height position
below the longitudinal wires 21 that are to be b@ntce the bending pins 2 are
positioned below the longitudinal wires 21 to bathéhe bending rollers 3 are actuated.
The hydraulic reversing device 12 for the bendagel holder 4, which reversing device
is disposed on the machine base frame 13, has miowedd, so that the pitman 5 and
the connecting rod 20 assume their retracted paosiéind the beam-like bending lever
holder 4, with the bending levers 4' secured tant the bending rollers 3, tripped by the
central drive device, not shown, via the drive sBadnd the slider crank 6, effect a
virtually circular motion of the bending rollersc®ckwise (circle 8) around the bending
pin row 1 serving as a bending element. The reguisnding angle is specified in servo-

controlled fashion by the program control device.



[0019] Returning the beamlike bending lever 4’ #émelbending pin rows 1, 2 to their
(first) outset position takes place in reverse nrdiae receiving device 11 of the bending
lever holder 4’, with the bending rollers 3, drivieythe central drive device, moves back

into the outset position in the direction of theoar P7.

[0020] The bending pin row 1 is displaced lateratlyhe direction of the arrow P3 by
means of the displacement device 17 and loweredrwsedvo control by means of the
hoisting device 16' (arrow P1). The bending pin ®is likewise lowered (arrow P2)

under servo control by means of the associatedihgidevice 16”.

[0021] In an ensuing bending cycle, shown in Figpéxformed on the longitudinal wires
of the mesh mat bars counterclockwise and upwarclg@'’) — there is no transverse
wire between the first and the next bending openatithe beam-like bending lever
holder 4, the bending levers 4' and the bendirignoB are moved together into the
outset position. The bending pin rows 1, 2, corslgrsare only slightly raised from the
longitudinal wires, so that the precision advanaegice (not shown), which as
mentioned can be embodied as a servo-controllethgarwith clamping elements, can
move the wire mesh mat into the new position, imcWihe bending pin rows 1, 2 are
again positioned against the longitudinal wireg] ath the bending rollers 3 actuated by

the bending lever holder 4, the next bending opmras performed.

[0022] In an ensuing operation of bending the ltudjnal wires counterclockwise and
upward — the transverse wires are located betweefirst bending operation and the
ensuing bending operations — for each bending diel@ows 1, 2 of pins, as described
earlier above, and the bending lever holder 4 areeth into the outset position and for
the ensuing bending operation are threaded in leetwee longitudinal wires 21 in

guestion.

[0023] In the counterclockwise and upward bendipgration of Fig. 2, the bending pin
row 2 is raised with the aid of the receiving devid, 14, 15 and the hoisting device 16”

in servo-controlled fashion, depending on the di@mef the longitudinal wires, into a



predetermined height position above the longitudwiees 21, and the bending pins 2, by
lateral displacement (arrow P4 in Fig. 6) with #ie of the displacement device 19, are

positioned above the longitudinal wires.

[0024] The bending pin row 1 serves as a steadyavice and is likewise raised under
servo control by means of the associated hoistawrd 16', depending on the diameter
of the longitudinal wire, into the predeterminedgh¢ position below the longitudinal

wires 21, and the bending pins 1 are positionedvib#he longitudinal wires.

[0025] The reversing device 12 has moved outwardhat the repositioning of the
bending lever holder 4, effected by the pitmanabises the bending levers 4' and
bending rollers 3, tripped by the central driveidevriggered by the program control
device, to execute a virtually circular motion ¢bér 8" counterclockwise about the
bending pin row 2 acting as a bending element.régaisite bending angle is specified

in servo-controlled fashion by the program contleNice.

[0026] The freedom of motion of the bending levelder 4 and of the bending pins 1, 2
is effected in reverse order. The bending levedé&od moves, driven by the drive
device, back into its outset position. The bengtiimgrow 2 is laterally displaced (arrow
P4) by means of the displacement device 19 armhisred under servo control by means
of the hoisting device 16” (arrow P2). The bendigrow 1 is likewise lowered under

servo control by means of the associated hoistawicd 16' (arrow P1).

[0027] In an ensuing bending operation counterclos& and upward, there is no
transverse wire between the first and the ensuemgling operation. In this bending
cycle, only the bending lever holder 4, with thedieg rollers 3, is moved into the outset
position; the bending pins 1, 2 are only slightdised away from the longitudinal wires,
so that the precision advancing device can moveviteemesh mat into the requisite

bending position.



[0028] In the bending position, the bending pin2 &ye again positioned against the
longitudinal wires, and with the bending rollera@uated by the bending lever holder 4,

the next bending operation is performed.

[0029] In an ensuing counterclockwise and upwarrtb®y operation — the transverse
wires are located between the first and the sulesgdpending operations — for every
bending cycle, as described above, the bendingopia 1, 2 and the bending lever holder
4 are moved into the outset position and newlyattieel in for the ensuing bending

operation.

[0030] Fig. 3 shows counterclockwise downward begdif the longitudinal wires 21.
The row of bending pins 1 serves as a bending eleat®ut which bending is done. The
bending pin row 1 is raised (arrow P1) under semuatrol into the predetermined height
position below the longitudinal wires 21 — depemgdim the wire diameter — by means of
the associated hoisting device 16, and the berglitgyl are positioned below the

longitudinal wires 21.

[0031] The row of bending pins 2 acts as a steaglgievice and is raised under servo
control by means of the hoisting device 16 to tregptermined height position above the
longitudinal wires 21 — depending on the wire ditane and the bending pins 2, by
lateral displacement (arrow P4), are positionedralibe longitudinal wires with the aid

of the associated displacement device 19.

[0032] The reversing device 12 has moved inwardhabthe motion of the bending
lever holder 4, with the bending rollers 3 actudigdt, tripped by the central drive
device, executes a virtual circular motion (cir@e counterclockwise about the row of
bending pins 1. The bending lever holder 4 is chiseder servo control to the
predetermined height position above the longitudiiees 21 — depending on the wire
diameter — and the bending rollers 3, by latergpldicement (arrow P6) of the bending
lever holder 4, are positioned above the longitalivires 21. The requisite bending

angle is specified in servo-controlled fashion g program control device.



[0033] The freedom of motion of the bending lew#rand bending pins 1, 2 takes place
in reverse order. The bending lever holder 4, drivg the central drive device, again
moves back into its outset position. The bendimgrpw 2 is displaced laterally (arrow
P4) and lowered under servo control (arrow P5). @dmeding pin row 1 is likewise

lowered (arrow P1) under servo control.

[0034] In the ensuing counterclockwise downwarddaeg operation, there is no
transverse wire between the first and the ensuemgling operations. In this bending
cycle, only the bending lever holder 4, with thadheg rollers 3, is moved into the outset
position; the bending pins 1, 2 are only slightdised from the longitudinal wires, so that

the precision advancing device can move the wirghnmeat into the new position.

[0035] In the bending position, the bending pin2 &ye again positioned against the
longitudinal wires 21, and with the bending roll8ractuated by the bending lever holder

4, the next bending operation is performed.

[0036] In the ensuing counterclockwise upward begdiperation — the transverse wires
are located between the first and the ensuing bgraperations — for each bending
cycle, as described above with reference to Fithépending pin rows 1, 2 and the
bending lever holder 4 are moved into the outssitipon, and the bending pins and the

bending levers are newly threaded in for the ergshanding operation.

[0037] Fig. 4 shows a clockwise downward bendingrapon. The row of bending pins 2
acts as a bending element, about which bendingns.dl'he bending pin row 2 is raised
under servo control to the predetermined heighitiposbelow the longitudinal wires 21
— depending on the wire diameter — and the berngimg)2 are positioned below the

longitudinal wires 21.

[0038] The row of bending pins 1 acts as a steafgl@vice and is raised under servo

control to the predetermined height position abineelongitudinal wires — depending on



the wire diameter — and the bending pins 1, bydtdisplacement (arrow P3) of the

associated receiving device 14, are positioned@bw longitudinal wires 21.

[0039] The reversing device 12 is moved outwardhst the motion of the bending lever
holder 4 with the bending rollers 3 actuated byripped by the program control device
and the central drive device, executes a virtualiar motion clockwise about the
bending pin row 2. The bending lever holder 4 isad under servo control to the
predetermined height position above the longitudiiees 21 — depending on the wire
diameter — and the bending rollers 3, by latersppldicement (arrow P6) of the associated
receiving device 11, are positioned above the todgial wires 21. The requisite

bending angle is specified under servo controhayrogram control device.

[0040] The freedom of motion of the bending lew&rand of the bending pins 1, 2 takes
place in reverse order. The bending lever holddriden by the central drive device,
again returns to its outset position. The bending@w 1 is laterally displaced (arrow
P3) and lowered under servo control (arrow P1). @dreding pin row 2 is likewise

lowered (arrow P2) under servo control.

[0041] In the ensuing counterclockwise downwarddaeg operation, there is no
transverse wire between the first and ensuing Ibgnotperations. In this bending cycle,
only the bending lever holder 4 with the bendingers 3 is moved into the outset
position; the bending pins 1, 2 are only slightdised away from the longitudinal wires
21, so that the precision advancing device can rnowv&ire mesh mat into the new

position.

[0042] In the bending position, the bending pin2 &re again positioned against the
longitudinal wires, and the next bending operatsoperformed with the bending rollers 3
actuated by the bending lever holder 4.

[0043] In the ensuing counterclockwise upward begdiperation — the transverse wires

are located between the first and the ensuing bgraperations — for each bending cycle
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the bending pin rows 1, 2 and the bending leveddrod are moved into the outset

position and threaded in again for the ensuing imgnoperation.

[0044] For bending a closed basket, a wire meshisriant in such a way that a closed
system (basket) is created. In the process, treswaigainst which bending has been done
must be displaced laterally, to avoid a collisiathwhose already located there. This is
done in cooperation of the double bending machirteeinvention with the precision
advancing device. On the precision advancing deg@@mb strip is secured, which,
mounted on a carrier, is laterally displaceablejristance by means of a servo-

controlled hydraulic cylinder.
[0045] It is understood that the invention can kedified in various ways within the

scope of the inventive concept, in particular @mrds the construction of the

displacement devices and hoisting devices.
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Claims:

1. A bending machine for wire mesh mats, which casepgroups of longitudinal and
transverse wires (21) intersecting one anothdght angles and welded together at the
intersecting points, having a machine base frarBeréceiving the bending devices,
having an advancing device moving the wire meshthratigh the bending machine and
having a central drive device for all the bendind advancing operations that is
triggered by a program control device, charactdringhat a row of bending pins (1)
spaced apart from one another is mounted on a likameceiving device (14) braced on
the machine base frame (13) and extending in #mswerse direction of the machine, the
number of bending pins being equivalent at leaghéanumber of longitudinal and
transverse wires (21) of the wire mesh mat that@be moved simultaneously; that the
receiving device (14) can be positioned in heigidar servo control by means of an
associated hoisting device (16') relative to theevmiesh mat advanced in the plane (E) of
the wire mesh mat and is adjustable in the trassvéirection of the machine by means
of an associated displacement device (17), in date¢he bending pins (1), as bending
elements or as steadying elements, to be placedsagad above or below the wires (21)
that are to be bent; that a second row of bending) (2), associated with the first row of
bending pins (1), is mounted on a second beamigeiving device (15), extending in
the transverse direction of the machine and bracdthie machine base frame (13); that
the second receiving device (15) is likewise adjolgt in its height relative to the wire
mesh mat by means of an associated hoisting déMcgand can be positioned in the
transverse direction of the machine relative tonttesh mat wires (21) by means of an
associated displacement device (19), in orderrfersecond bending pins (2) to be
placed, as steadying elements or as bending elspraagainst and above or below the
wires (21) to be bent; and that a third receiviegide (11), braced on the machine base
frame (13), is equipped with bending levers (4')chthold bending rollers (3) that are
associated with the first and second bending din8) a beam-like bending lever holder
(4), pivotably supported on a drive shaft (9), lpetapable of being put into a kinematic
motion in such a way, via a crank mechanism (652@riven by the drive shaft (9), that

the bending rollers (3) engaging the wires (21hddent execute a circular motion at a
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predetermined bending angle about the respectiveitg pin row (1 or 2, respectively)
acting as a bending element, the third receivingogg(11) also being adjustable in its
height relative to the wire mesh mat under servdrobby means of an associated
hoisting device (16).

2. The bending machine of claim 1, characterizethan a reversing device (12) for the
bending levers (4) is provided on the machine lasee (13), with which reversing
device the positioning of the bending rollers @gative to the respective bending pin row

(1 or 2, respectively) is effected.

3. The bending machine of claim 2, characterizetthah the reversing device is formed
by a piston cylinder (12), whose piston rod is dedmn one end via a pitman (5) to the
bending lever holder (4) and on the other via anecting rod (20) to the drive shaft (9).

4. The bending machine of claim 3, characterizetthan the hoisting device (16, 16', or
16, respectively), embodied as a hydraulic cylmaé each receiving device (11, 14, or
15, respectively) is in engagement via a slidiraghkl(22) with sliding block guides (23)
of the receiving device.

5. The bending machine of claim 4, characterizethan by means of the hoisting device

(16), the receiving device (11) is adjustable tsifie or negative bending angles for the
bending rollers (3) (Fig. 1, Fig. 3).
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