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57 ABSTRACT 
The invention is concerned with a bending machine 
for wire or strip in which the raw material is advanced 
through the machine step by step and, between each 
step, a bend is made by a mobile bending tool. The 
bending tool is retractable from a working position on 
one side of the path of advance of the material, move 
able to the other side of the path without intersecting 
the path and advancable into a working position on 
the other side of the path of the advance of the mate 
rial, so that the tool may be used for bending the ma 
terial selectively in either direction out of the path of 
the advance of the material. 

6 Claims, 9 Drawing Figures 
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BENDING MACHINE FOR WIRE OR STRIP 

The invention relates to a machine for bending wire 
or strip and comprising means for intermittently ad 
vancing raw material for bending step by step, the 
length of each step being the desired distance between 
each two successive bends, and an intermittently driven 
mobile bending tool which bends the wire or strip 
through the desired angle around a stationary anvil 
after each step of advance. The working stroke of the 
bending tool is preferably adjustable. Bending ma 
chines of this kind are used in particular in the manu 
facture of wire hoops for use in reinforced concrete. 
The known bending machines are capable of making 

bends in only one direction, that is to say it is not possi 
ble to bend the wire or strip at a first bending location 
in the one direction and then, after advancing the wire 
or strip one step, make a bend in the opposite direction 
at a second location on the wire or strip. Nevertheless 
this requirement often occurs. in principle it would be 
possible to solve the problem by providing two station 
ary bending anvils situated on opposite sides of the path 
of advance of the wire or strip, each stationary bending 
anvil cooperating with its own mobile bending tool. An 
arrangement of this kind would however be costly in 
construction due to the necessity of providing a driving 
mechanism which can be coupled selectively to the one 
or to the other of the two mobile bending tools so as to 
obtain the desired changes in bending directions. 
The aim in the present invention is to avoid these dif 

ficulties by providing a bending machine with which 
bends can be made in opposite directions, relative to 
the path of advance of the wire or strip, without it being 
necessary to couple the driving mechanism alternately 
to two different bending tools. The problem is solved 
according to the invention in that a single bending tool 
is arranged to bend the wire or strip selectively in either 
of two opposite bending directions, away from the path 
of advance of the wire or strip, and the bending tool is 
mounted so that it is retractable from a working posi 
tion on one side of the path and movable to the other 
side of the path, without intersecting the path, and then 
advanceable to a working position on the other side of 
the path. 

It will be observed that the single mobile bending tool 
remains constantly connected to the driving mecha 
nism, the direction of bending being changed merely by 
changing between the forward and return strokes of the 
drive for making the bend. 
Two stationary bending anvils may be positioned one 

on each side of the path of advance of the wire or strip, 
the bending tool cooperating selectively with the one or 
the other of the two stationary anvils for bending the 
wire or strip in the one direction or the other. 

In this case the bending tool can be mounted on a 
crank which oscillates about an axis which intersects 
the path of advance of the wire or strip, the two station 
ary anvils being positioned symmetrically, one on each 
side of the path. The axle shaft of the crank supporting 60 
the mobile bending tool can be a sliding hollow shaft 
which slides in a direction perpendicular to the path of 
advance of the wire or strip. During the shift in position 
of the bending tool from the one side to the other of the 
path of advance of the wire or strip, the sliding hollow 
shaft retracts the bending tool transversely so that the 
bending tool can bypass the path of advance of the wire 
or strip, without colliding with the wire or strip which 
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is being fed through the machine. The sliding hollow 
shaft can contain an independently sliding ejector rod 
for ejecting the completed hoop or other bent product 
from the machine after all the bends have been made 
and the wire or strip has been cut off. . 

In another construction there is, in addition to the 
single bending tool, also only a single bending anvil, for 
bending the wire or strip in the two opposite directions. 
The anvil is also mounted so that it can be shifted in po 
sition from one side of the path of advance of the wire 
or strip to the other side, the anvil also bypassing the 
path of advance of the wire or strip, during the shift, by 
retracting transversely out of the way. The bending 
anvil and the bending tool are preferably both mounted 
on a common link which pivots, for the purpose of 
shifting the anvil and the tool to the other sides of the 
path of advance of the wire or strip, for changing the 
direction of the bend, on an axis intersecting the path, 
the link swinging around about the anvil, after the man 
ner of a crank, for making the bend. 
Several examples of machines constructed in accor 

dance with the invention are illustrated in the accom 
panying drawings, in which: 
FIG. 1 is a diagrammatic side view of one machine; 
FIG. a shows a variant of a detail; 
FIG. 2 is a modified end view of the adjustable driv 

ing mechanism of the machine shown in FIG. 1, the 
drawing being modified by stretching it out in the direc 
tion of the arror Pso as to show more clearly the rela 
tive positions of the individual parts, without the parts 
overlapping each other in a confusing way; 
FIG. 3 illustrates the arrangements for moving the 

mobile bending tool and the ejector rod sideways, that 
is to say transversely with respect to the conveying path 
for the wire or strip material; 
FIG. 4 is an end view showing a modified driving 

mechanism; 
FIG. 5 is an end view corresponding to FIG. 2, but 

shows the modified driving mechanism of FIG. 4; 
FIGS. 6 and 7 represents diagrammatically the prin 

ciples used in several possible versions of the invention; 
and, 
FIG. 8 represents diagrammatically a version of the 

bending mechanism based on the arrangement shown 
in FIG. 7. 

In FIG. 1 wire 1, which is to be converted into bent 
hoops, passes between two pairs of conveying rollers 2, 
2a and 3,3a which feed the wire through the machine. 
by frictional grip. 
The conveying rollers are driven by an electric motor 

4, from which drive is transmitted by a V-belt 5 or the 
like to a flywheel 6. The flywheel 6 can be coupled, 
through a coupling which is not shown in the drawing, 
to a gearwheel 7 which is permanently engaged with a 
gearwheel 8. 
A chain sprocket wheel 9, fixed to the shaft of the 

gearwheel 8, transmits the drive to an endless chain 10 
which is held under constant tension by a tensioning 
roller 11. The endless chain 10 passes over further 
sprocket wheels fixed to the conveying rollers 2, 2a and 
3, 3a. The driving mechanism ensures that when the 
coupling is engaged drive is transmitted from the elec 
tric motor 4 to the pairs of conveying rollers 2, 2a and 
3, 3a. 
Consequently whenever the coupling is engaged, 

coupling the flywheel 6 to the gearwheel 7, the wire is 



3 
advanced through the machine. The advancing of the 
wire continues until the desired length of wire has been 
fed through the machine, whereupon the coupling is . 
automatically disengaged, separating the flywheel 6 
from the gearwheel 7, and a brake is automatically ap 
plied which brings the gearwheel 7 to a standstill. The 
brake is not shown in the drawing. 
The two upper conveying rollers 2 and 2a are verti 

cally mobile within limits and are thrust downwards, by 
springs which are not shown in the drawing, into 
contact with the upper surface of the wire. The amount 
of spring thrust applied is adjustable by means of screw 
threaded spindles 12, 13. After leaving the conveying 
rollers 2, 2a and 3, 3a the wire 1 passes through a 
straightener 14 of the known kind, which straightens 
the wire. Downstream of the straightener 14 there is a 
rotary friction-driven drum 15 mounted to pivot about 
an axis 16. The drum is thrust against the surface of the 
wire by a spring. The rotary drum 15 drives a pulse 
sender for an electronic length-measuring device of the 
kind described in Pat. application Ser. No. 210.824 
filed Dec. 22, 1971 which automatically controls the 
advancing of the wire and the cutting off of the desired 
lengths by the shears. 
Downstream of the friction-driven drum 15 the wire 

passes through a shears consisting of a stationary shear 
blade 17 and a mobile blade 18, which cuts off the de 
sired lengths of wire. Downstream of the shears the 
wire reaches the bending device proper which consists 
essentially, in the present example, of two stationary 
bending anvils 19, 19a and a mobile bending toll 20. 
The drive for the bending tool 20 is arranged as fol 

lows. An electric motor 21 transmits drive through a 
V-belt or the like to a flywheel 23 which can be cou 
pled, by means of a coupling which is not shown in the 
drawing, to a gearwheel 24. 
The gearwheel 24 is permanently engaged with a 

gearwheel 25 to the shaft of which is fixed an eccentric 
26 which, acting through a connecting rod 27, applies 
an oscillating motion to a double pivot bearing 37 on 
which are pivoted the lower ends of a driving link 28 
and an idle link 29. 
As shown with greater clarity in FIG. 2, and as de 

scribed in Austrian Pat. application No. A 3181/72, the 
upper end of the idle link 29 is pivoted at 33 to the 
upper part of an adjustment link 30 whose lower end 
is pivoted in a stationary bearing 31. The upper end of 
the adjustment link 30 is adjustable in position by 
means of an adjustment spindle 32, the adjustment link 
30 pivoting during the adjustment movement in its 
lower stationary bearing 31. The upper end of the driv 
ing link 28 is pivoted at 34 to one arm of a 2-armed 
rocker 35 which rocks in a stationary rocker bearing 
36. In regard to dimensions, it should be observed that 
the effective length of the driving link 28, that is to say 
the distance between its two pivots 34 and 37, is equal 
to the effective length of the idle link 29, that is to say 
the distance between its two pivots 33 and 37. 
The linkage system described above makes it possible 

to adjust the angular movement of the rocker 35 step 
lessly all the way between 0 and a constructionally pre 
determined upper limit, during each half-rotation of 
the eccentric 26 through 180°. In the limiting case in 
which the adjustment spindle 32 has been actuated so 
as to advance the adjustment link 30 until the two piv 
ots 33 and 34 coincide, rotation of the eccentric 26 
merely swings the two links 28 and 29 around together 
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about the coincidence point, no movement being given 
to the rocker 35. 
On the other hand when the adjustment spindle 32 

has been actuated so as to pivot the adjustment link 30 
in its stationary bearing 31 into a different position, so 
that the pivot points 33 and 34 no longer coincide, ro 
tation of the eccentric 26 swings the idle link 29 about 
its pivot 33, the driving link 28 rocking the rocker 35 
in its stationary bearing 36, the distance between the 
pivot points 34 and 37 remaining unchanged. The an 
gular movement imparted to the rocker 35, with each 
half turn of the eccentric 26, is greater than greater the 
distance between the pivot points 33 and 34, up to the 
constructionally determined limit of the system. 
Pivoted to the upper end of the other arm of the 2 

armed rocker 35 there is a driving spindle 38 which is 
adjustable in position longitudinally by means of a 
screw thread. The driving spindle 38 connects the 
rocker 35 to a gearwheel 39 which engages with a gear 
wheel 40 which is fixed to the mobile bending tool 20 
so that rotation of the gearwheel 40 swings the bending 
tool. Consequently rotation of the eccentric 26, acting 
through the connecting rod 27 and the driving link 28 
and so oscillating the rocker 35 in its stationary bearing 
36, imparts oscillation to the driving spindle 38, the os 
cillation being transmitted through the gearwheels 39, 
40 to the mobile bending tool 20, which consequently 
oscillates with the gearwheel 40 about their common 
axis. 
The angle through which the mobile bending tool 20 

oscillates is determined by the position given to the ad 
justment link30 by actuation of the adjustment spindle 
32. 

It will be observed that by actuating the adjustment 
spindle 32 the operator can therefore adjust the bend 
ing angle to the desired value, making due allowance if 
necessary for the different spring constants of wires of 
different qualities. On the other hand by adjusting the 
longitudinal position of the screw threaded driving 
spindle 38 the operator can set the position of rest of 
the mobile bending tool 20 with precision so as to ob 
tain precisely symmetrical bending tool movements in 
the two opposite bending directions, with respect to the 
path of advance of the wire, irrespective of the existing 
amplitude value which has been set by adjusting the 
spindle 32. 
The rigid connection between the gearwheel 40 and 

the bending tool 20 is arranged as follows. The gear 
wheel 40 is fixed to a hollow shaft 41 to which the 
bending tool 20 is also fixed. The two parts 40 and 20 
therefore cannot move relative to each other, neither 
axially nor in rotation. The hollow shaft 41 itself is con 
nected through a piston rod 42 to a piston 43 which 
slides back and forth in a hydraulic cylinder 44. A heli 
cal spring 45, surrounding the hollow shaft 41, thrusts 
at one end against a collar 46 fixed to the hollow shaft 
and at the other end against a sliding sleeve 47, the 
spring thrusting the sleeve, during operation of the 
bending tool, against the stationary bearing 48 of the 
hollow shaft 41. The bearing 48 is mounted in the 
frame of the machine. A pin 49 connects the sleeve 47 
with an ejector rod 51 which slides back and forth in 
the interior of the hollow shaft 41, the pin 49 working 
in longitudinal slots 50 in the wall of the hollow shaft. 
Outward movement of the hollow shaft 41, away from 
the hydraulic cylinder 44, is limited by a collar 52 fixed 
to the hollow shaft. The arrangement ensures that the 
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bending tool 20, thrust outwards by the helical spring 
45, assumes a definite outermost limiting position de 
termined by contact between the collar 52 and the sta 
tionary bearing 48 of the hollow shaft. 
The control system for the sliding movement of the 

hollow shaft 41 is shown in FIG. 3. An electric motor 
53 drives an oil pump 54 which sucks oil in through a 
suction filter 55 from an oil sump 56 and delivers the 
oil under pressure through a delivery line 57. 
The pressure in the delivery line 57 is kept constant 

by a constant-pressure valve 58. The flow of hydraulic 
oil is controlled by an electro-hydraulic slide valve 59 
and two throttling valves 60. Depending on the position 
of the slide valve 59, the piston 43 moves towards the 
right or towards the left, as indicated by the two arrows 
a and b. 
The machine functions as follows. Referring to FIG. 

1, let it be assumed that wire hoops are to be bent as 
indicated by the broken lines, all the bends being made 
in the same direction. By engaging the coupling, which 
is not shown in the drawing, the gearwheel 24 is cou 
pled to the flywheel 23, the coupling remaining en 
gaged until the eccentric 26 has completed a full revo 
lution through 360, whereupon the coupling is disen 
gaged and the gearwheel 24 is brought to a standstill by 
the brake, which is also not shown in the drawing. 
During the first half turn of the eccentric 26, through 
180, the mobile bending tool 20 is swung, by the driv 
ing mechanism 27 to 41, through the arc of its bending 
movement, the bending angle having previously been 
adjusted to the desired value by means of the adjust 
ment spindle 32. The bending angle can if desired be 
adjusted by hand, as represented in FIG. 1. On the 
other hand if desired powered adjustment can be pro 
vided by a positioning motor 61, as indicated in FIG. 
1a. During the second half turn of the eccentric 26 the 
bending tool 20 is returned to its initial position. 
When it is desired to reverse the direction of bending, 

for example from clockwise, as indicated in FIG. 1, to 
anticlockwise, the change-over is obtained by moving 
the electro-hydraulic slide valve 59 into the position 
"straight-through flow." Hydraulic fluid, acting on the 
left-hand face of the piston 43 pushes the piston 
towards the right in the cylinder 44, oil expelled from 
the cylinder flowing back into the oil sump 56, 
The piston 43, moving in the direction of the arrow 

a, pulls the hollow shaft 41 towards the right, against 
the influence of the helical spring 45. In this movement 
the collar 46 fixed to the hollow shaft 41 compresses 
the spring. The bending tool 20 therefore moves into 
the position represented in chain lines in FIGS, 2 and 
3. In this position the bending tool is entirely disen 
gaged from the wire 1. With the coupling engaged the 
electric motor 21 rotates the eccentric 26 through 
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180°, swinging the bending tool 20 around, entirely out. 
of contact with the wire, from its position of rest above 
the wire into a new position of rest under the wire. 
When the eccentric 26 has completed its rotation 

through 180° it is brought to a standstill by the brake, 
whereupon the slide valve 59 is returned into its middle 
position. With the slide view in this position both cham 
bers of the cylinder 44 are in communication with the 
oil sump 56. The helical spring 45 is therefore now able 
to thrust the hollow shaft 4 towards the left until its 
collar 52 once more rests in contact with the stationary 
bearing 48. This brings the bending tool 20 back to a 
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working position, the bending tool now however being 
on the other side of the wire. 
After completion of all the necessary bending opera 

tions the wire is cut off between the two shear blades 
17, 18. The drive for the shears is essentially similar to 
the other two drives, for advancing the wire and for the 
bending mechanism. An electric motor 62 transmits 
drive through a V-belt 63 to a flywheel 64 which can 
be coupled to a gearwheel 65 which engages with a 
gearwheel 66 which drives the mobile shear blade 18 
through an eccentric 67 and a connecting rod 68. 
When the wire has been cut, the electro-hydraulic 

slide valve 59 is moved into the position "crossed flow 
paths." This has the result that the piston 43 in the cyl 
inder 44 is thrust towards the left, in the direction of 
the arrow b. The piston rod 42 thrusts the ejector rod 
51 in the interior of the hollow shaft 41 towards the 
left, the pin 49 sliding towards the left in the longitudi 
nal slots 50 in the wall of the hollow shaft, the pin slid 
ing the sleeve 47 to the left over the surface of the hol 
low shaft 41, compressing the helical spring 45. In this 
movement the ejector rod 51 ejects the finished loop 
out of the gap between the two stationary bending an 
vils 19 and 19a. Finally, after the electro-hydraulic 
slide valve 59 has been returned to its neutral position, 
the helical spring thrusts the ejector rod back into its 
position of rest. 

In the modification represented in FIGS. 4 and 5, the 
mobile bending tool 20 is driven by a, preferably hy 
draulic, pressure applied to a piston.80 in a cylinder 81. 
Hydraulic control can be provided by means of a slide 
valve, as already described. This need not be discussed 
in detail again at this point. A piston rod 82 is pivoted 
at 83 to a gearwheel39 which is permanently engaged 
with a gearwheel 40 fixed to the bending tool 20, as al 
ready described for the FIGS. 1 to 3 example. The 
bending angle is determined by a stop-bar 85 fixed to 
the gearwheel 39 and cooperating with adjustable 
counter-stops 84, 84a. It will be observed that this ar 
rangement does no provide any facility for automati 
cally adjusting the bending angle during operation of 
the machine. This kind of adjustability is a special ad 
vantage of the driving mechanism represented in FIGS, 
1 to 3. . 
The versions of the invention described above all use 

a bending device whose principle of operation is repre 
sented diagrammatically in FIG. 6. Two stationary 
bending anvils 19 and 19a are positioned on each side 
of the path of advance B of the material which is to be . 
bent. A mobile bending tool positioned at the location 
20 in FIG. 6, on one side of the path B, cooperates with 
the stationary bending anvil 19, bending the wire by 
swinging around into the position 20' on the other side 
of the path B. In the next bending operation the mobile 
bending tool cooperates with the other stationary bend 
ing anvil 19a. On the other hand, as shown in FIG. 7, 
there can if desired be used only a single stationary 
bending anvil 19 cooperating with a mobile bending 
tool 20. In this case to change the direction of bending 
the two parts 19 and 20 both move across into new po 
sitions 19, 20' on the other sides of the path B. 
A simple construction based on the principle repre 

sented in FIG. 7 is shown diagrammatically in FIG. 8. 
A bending anvil 19 in the form of a roller is mounted 
rotatable on a shaft 102 to which is fixed a pinion 101 
which engages with a rack bar 100. A link 103 connects 
the shaft 102 to a bending tool 20. The shaft 102 is 
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mounted to slide on a vertical guide 104, drive in this 
sliding movement by a hydraulic piston which is not 
shown in the drawing. The changing of the bending di 
rection is effected as follows. After retraction of the 
parts 19, 20, out of the way of the path B, the shaft 102 
is slid vertically downwards on the guide 104, powered 
by the hydraulic piston, from the position shown in full 
lines in FIG. 8, above the path B, into the position 
shown in broken lines under the path B, the rack bar 
100 remaining stationary. During this movement the 
pinion 101 rolls along the rack bar 100, the link 103 
swinging around anticlockwise, lifting the bending tool 
20 into a position above the path B. The bending action 
is obtained by moving the rack bar 100 in the directions 
P1, P2 with the shaft 102 held stationary. This swings 
the link 103 clockwise or anticlockwise, the bending 
tool 20 moving from the broken line position to the full 
line position or vice versa. 
Numerous other driving mechanisms are of course 

possible, within the frame of the invention, for ex 
changing the positions of one or both of the bending 
anvils and tools. 
We claim; 
1. A machine for bending wire or strip, said machine 

comprising means for intermittently advancing raw ma 
terial for bending along a path, step by step, the length 
of each step being the desired distance between two 
successive bends, a stationary anvil, ane an intermit 
tently driven mobile bending tool which bends said 
wire or strip through a desired angle around said anvil; 
an improved mounting for said bending tool comprising 
means for retracting said bending tool from a working 
position on a selected one side of said path, means for 
moving said retracted bending tool to the other side of 
said path without intersecting said path, and means for 
advancing said bending tool to a working position on 
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8 
said other side of said path whereby said single bending. 
tool is adapted to bend said wire or strip selectively in 
either of two opposite bending directions away from 
said path. 

2. A machine according to claim 1, wherein there are 
two stationary bending anvils positioned one on each 
side of said path, said bending tool co-operating selec 
tively with one or other said two anvils for bending said 
wire or strip in one of two said directions. 

3. A machine according to claim 2, wherein said two 
anvils are positioned symmetrically, one on each side 
of said path and said bending tool is mounted on a 
crank, there being means oscillating said crank about 
an axis intersecting said path. 

4. A machine according to claim 3, wherein said 
crank has a shaft supporting said bending tool and an 
ejector rod for bent wire or strip slides independently 
within said shaft. 

5. A machine according to claim 1, wherein a single 
bending anvil is provided for bending said wire or strip 
in both of said directions, said anvil having means re 
tracting said anvil from a working position on one side 
of said path, means moving said anvil to said other side 
of said path without intersecting said path, and means 
advancing said anvil to a working position on said other 
side of said path. 

6. A machine according to claim 5, wherein said anvil 
and said bending tool are both mounted on a common 
link, there being means pivotally mounting said com 
mon link about an axis intersecting said path for the 
purpose of shifting said anvil and said bending tool to 
alternate sides of said path, and means adapted to 
swing said link about said anvil after the manner of a 
crank for making a bend. 

sk sk. k. : : 
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