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57) ABSTRACT 
An arrangement for bending of reinforcing steel mats 
with a fixed support beam having a bearing surface for 
receiving and supporting a reinforcing steel mat. An 
exchangeable bending mandrel is adapted to be 
mounted on said bearing surface. A pivoting bar en 
gaging beam, having a pivot axis disposed parallel to 
the bearing surface, is provided with a bending bar. A 
plurality of spaced hooklike holding mandrels are co 
axially operatively mounted over the bearing surface. 
The bending bar is adapted to coact with the holding 
mandrels which hold down a steel mat to bend the 
bars of the steel mat around the bending mandrel. Hy 
draulic adjusting means are operatively connected, on 
the one hand, to the bar engaging beam and, on the 
other hand, to the fixed support beam and are adapted 
to adjust the arcuate path of the bending bar. The hy 
draulic adjusting means comprises a cylinder and dou 
ble acting piston reciprocally mounted therein and di 
viding the cylinder into two chambers. Closeable valve 
means connect by conduit means both chambers to 
each other. 

6 Claims, 5 Drawing Figures 
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ADJUSTABLE ARRANGEMENT FOR BENDING OF 
BARS OF REINFORCING STEEL MATS 

This invention relates to an arrangement for bending 
of reinforced steel mats, wherein a plurality of bending 
mandrels are disposed on a supporting surface in 
spaced relationship to each other and coact with a 
bending bar of a bar engaging beam for bending the in 
dividual rods of the reinforcing steel mat. The bending 
mandrels are exchangeably mounted on the supporting 
surface. The arcuate path of the bending bar can be ad 
justed by means of special hydraulic means. 

BACKGROUND OF THE INVENTION 

Installation of the aforedescribed type are already 
known in the art and are for example disclosed in my 
copending application Ser. No. 288,152, filed Sept. 1 1, 
1972 now U.S. Pat. No. 3,774,434. 

SUMMARY OF THE INVENTION 

It is accordingly a primary object of the present in 
vention to provide an installation for bending rein 
forced steel mats, wherein the adjustability of the path 
of the bending bar is improved so that the bending bar 
may be adjusted in a step-less manner while the hydrau 
lic means effecting the adjusting of the bending bar also 
prevent an overloading of the bending mechanism. 
The object of the invention is obtained in that be 

tween the bending bar and the supporting surface there 
is arranged a connecting mechanism including hydrau 
lic means. The hydraulic means include a cylinder in a 
double acting piston disposed within the cylinder and 
dividing the cylinder into two chambers. These cham 
bers are in communication with each other by means 
of conduits in which at least one closeable valve means 
is disposed. The afore-recited connecting mechanism 
comprises all types of supporting, connecting, and the 
driving members of the machine, which are mounted 
between the bending bar and the supporting surface 
and thus form jointly the bending mechanism for the 
machine. 
The adjusting means form a closed hydraulic system 

which include a connecting channel for adjusting the 
piston relative to the cylinder, said connecting channel 
can be opened but is normally closed. The two cham 
bers within the cylinder are advantageously connected 
by means of an excess pressure valve which opens when 
a predetermined limit pressure is exceeded and thus in 
troduces an adjusting movement of the bending bar. 
The adjusting arrangement can, however, also include 
an hydraulic system wherein the piston is adjusted in 
dependency with the swinging movement of the bar en 
gaging beam during the pivoting of the bar engaging 
beam. This type of an arrangement can also be con 
trolled by means of the counter-pressure that builds up 
in the hydraulic system. The cylinder can be mounted 
at the supporting surface so that it pivots about the 
swing axis of the bar engaging beam or pivots about an 
axis which is parallel to said pivoting axis. 
Thus the present invention constitutes an improve 

ment over the installation which is disclosed and 
claimed in my co-pending application Ser. No. 
288,152, filed Sept. 11, 1972 now U.S. Pat. No. 
3,774,434. In the installation of my co-pending applica 
tion the bar engaging beam is mounted on two concen 
trically arranged types which are rotatable relative to 
each other. One of these pipes is connected to the bar 
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2 
engaging beam and the other of these pipes is con 
nected via supporting arms on the fixed support beam. 
The hydraulic adjusting means are constructed and ar 
ranged in the connecting mechanism so that the pipe 
which supports the bending arm is connected with a 
lever arm to the piston rod of the hydraulic means 
while the cylinder is pivotally connected to the fixed 
support beam. The hydraulic adjusting means can, in 
this form of the invention, be also mounted between 
the bending bar and the bar engaging beam, whereby 
the piston rod of the hydraulic adjusting means is con 
nected with one of the concentric coaxially arranged 
pipes and the cylinder of the hydraulic adjusting means 
is connected with the other of the coaxial pipes, said 
two coaxial pipes forming the bar engaging beam. 

DESCRIPTION OF DRAWINGS 

The invention is illustrated by way of example in the 
accompanying drawing which forms part of this appli 
cation and in which: 
FIG. 1 is a schematic elevational view of the entire 

installation for bending reinforcing steel mats in accor 
dance with a first embodiment of the invention; 
FIG. 2 is a partial side elevational view of the bending 

machine, wherein the bending mechanism and the hy 
draulic adjusting means are illustrated; 

FIG. 3 is a partial side-elevational view similar to 
FIG. 2 except that the bending mandrel has been omit 
ted; 
FIG. 4 is a partial side-elevational view of a modified 

hydraulic adjusting means forming a second embodi 
ment of the invention; and 
FIG. 5 is a view of the modified hydraulic adjusting 

means of FIG. 4, wherein the bending machine has 
been rotated by 90'. 
DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring now to FIG. 1 there is schematically illus 
trated the entire installation for bending reinforcing 
steel mats, hereinafter referred to as the bending ma 
chine. This machine comprises a fixed supporting beam 
11 mounted on a pair of support columns 10. A plural 
ity of hook-like bending mandrels 12 are mounted in a 
row on the supporting beam 11. The contact surface 
for a to be bent reinforcing steel mat 13, 13' (FIGS. 2 
and 3) is disposed above the supporting beam 11 be 
tween the contact surface and the bending mandrels 
12. 
A bar engaging beam 15 is pivotally mounted via the 

arms 14 on the fixed supporting beam 11. The pivot 
supports for the arms 14 are designated with the refer 
ence numeral 16 in FIGS. 1 and 2. The bar engaging 
beam 15 can be swung about its pivot support by means 
of two hydraulic working cylinders 16a, which are op 
eratively connected to a non-illustrated hydraulic 
power system. 
A bending bar 18 is mounted on the bar engaging 

beam 15 by means of a pair of support arms 17, the lon 
gitudinal axis of the bending bar 18 being parallel to the 
longitudinal axis of the bending mandrel 12 and also to 
the longitudinal axis of the bar engaging beam 15. Hy 
draulic adjusting means are mounted in the connecting 
mechanism between the bending bar 18 and the sup 
porting beam 11 and are generally referred to with the 
reference numeral 20 in FIG. 1. These hydraulic adjust 
ing means are mounted at one end of the bending ma 
chine as can be seen from FIG. 1. The construction of 
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these hydraulic adjusting means will be described here 
in below. 

In FIG. 1 a pair of hydraulic actuating cylinders 16a 
are illustrated which are pivotally connected at 19 to 
the swing arms 14. The piston rods of the hydraulic ac 
tuating cylinder 16a are pivotally connected at 21 
through the support columns 10 of the bending ma 
chine. The actuating cylinder 16a and their piston rods 
are, for sake of clarity, not illustrated in FIGS. 2 to 5. 
As can be noted from FIGS. 2 to 4, the bar engaging 

beam 15 consists, in a manner similar to the bar engag 
ing beam of my co-pending application Ser. No. 
288,152, filed Sept. 11, 1972 now U.S. Pat. No. 
3,774,434, of two concentric pipes which are rotatable 
relative to each other, that is out of an exterior pipe 
151 and an interior pipe 152. The support arms 17 of 
the bending bar 18 are secured to the outer pipe 151. 
The inner pipe 152 is connected by means of a pair of 
support arms 22 which extends through a pair of nonil 
lustrated slits in the outer pipe 151 to the swing arms 
14 which in turn are pivotally supported at 16 on the 
fixed supporting beam 1 1. The actuating cylinder 16, 
which is only illustrated in FIG. 1, are also connected 
to the swing arms 14 in a similar manner. 
The relative position of those pipes 151 and 152 

which form the bar engaging beam 15 is effected by 
means of the hydraulic adjusting means 20, which in 
clude a cylinder 201 which is pivotally mounted on the 
supporting beam 11 via an arm 23 about a pivot pin 24 
which is parallel to the pivot pin 16. A double acting 
piston 202 is reciprocally mounted within the cylinder 
201 and divides this cylinder into two cylindrical cham 
bers 203 and 204. The piston rod 205 which extends 
outside of the cylinder 201 is pivotally connected by 
means of a pin 26 with the arm 25 which is secured to 
the outer pipe 151. 
The hydraulic adjusting means 20 of the embodiment 

illustrated in FIG. 2 includes a closed hydraulic system 
which is only schematically illustrated. This system has 
two conduits 205 and 206 which are in communication 
with the two chambers 203 and 204, said chambers 
being filled with hydraulic fluids. In the first conduit 
205 there is mounted a valve 207 which can be selec 
tively opened, while in the second conduit 206 there is 
mounted an excess pressure valve 208 which serves as 
a safety element. The two valves 207 and 208 could 
also be combined into a single valve which could be 
mounted in a single conduit disposed between both cy 
lindrical chambers 203 and 204. The piston 202 of the 
hydraulic adjusting means 20 can be adjusted relative 
to the cylinder 201 by opening the blocking valve 207 
and thus there is also effected a turning of the outer 
pipe 151 relative to the inner pipe 152. The rotation of 
the outer pipe 151 also effects a rotation of the bending 
bar 18 which is firmly secured thereto and thereby 
changes the arcuate path of said bending bar 18 rela 
tive to the bending mandrel 12. 
The hydraulic adjusting means 20 can also be con 

structed and arranged in such a way (non-illustrated) 
that the position of the closing valve 207 is made de 
pendent from the angular position of the bar engaging 
beam 15. The adjustment of the blocking valve 207 can 
be effected mechanically, hydraulically, or electrically. 
By adjusting the blocking valve there can, for example, 
be effected an adjustment of the piston 202 during the 
swinging movement of the bar engaging beam 15, that 
is while the bending machine carries out a bending op 
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4 
eration, to obtain a predetermined arcuate movement 
of the bending bar 18. The bending bar operation of the 
bending machine can be very exactly adjusted in the 
aforedescribed manner. By adjusting the blocking valve 
207 in dependency of the movement of the bar engag 
ing beam 15 and also of the excess pressure valve 208, 
the pressure force of the bending bar 18 can also be ad 
justed during the bending operation and thereby the 
machine can be adjusted to the bending reaction forces 
that occur during the bending operation. Thus, for ex 
ample, a damage to the bending mechanism can be 
avoided by means of the excess pressure valve 208 
when, for example, an incorrect adjustment of the path 
of movement of the bending bar 18 occurs which could 
cause the bending bar to contact one of the bending 
rolls 26 mounted on the bending mandrel (FIG. 2). 
When the reaction forces become excessively large the 
excess pressure valve 208 opens and an adjustment of 
the piston 202 relative to the cylinder 201 and conse 
quently an adjustment of the bending bar 18 is effected. 
The bending installation is illustrated in FIGS. 2 and 

3 in solid lines in an inoperative position and in double 
lines in its operative position. In FIG. 2 the bending 
rolls 26 have been mounted on the bending mandreds 
12 to effect a relatively large bending radius in the rein 
forcing steel mat, and the bending rod 18 has been ad 
justed by means of the hydraulic adjustment means 20 
to carry out a bending operation with this relatively 
large bending radius. In FIG. 3, on the other hand, the 
steel bars of the reinforcing steel mat 30" are directly 
bent about the bending mandrels 12, and the bending 
bar 18 is correspondingly adjusted by means of the hy 
draulic adjusting means 20 to effect a smaller bending 
radius. 

In FIGS. 4 and 5 there is illustrated a modified em 
bodiment of the bending machine, in which the outer 
pipe 151 as well as the inner pipe 152' of the bar en 
gaging beam are respectively provided with an arm 25 
and 25'. The hydraulic adjusting means 20' are 
mounted between both arms 25' and 25'. The cylinder 
201' is pivotally connected to the arm 25' and the pis 
ton rod 205" is pivotally connected to the arm 25'. 

In a bending machine in which the bar engaging 
beam is not formed by two concentric pipes 151 and 
152 but is formed out of a unitary beam, it would be 
necessary to suitably mount the hydraulic adjusting 
means 20 on the bar engaging beam and to adjustably 
mount the bending bar 18 thereon, the hydraulic ad 
justing means 20 being mounted between the bending 
bar and the bar engaging beam. 
The bending machine in accordance with the inven 

tion when provided with an hydraulic adjusting means 
20 which can adjust the bending bar 18 in a stepless 
manner relative to the bending mandrel makes it possi 
ble to precisely adjust during the bending operation the 
bending mechanism according to the strength of the to 
be bent reinforcing steel mat and according to the size 
of the bending radius thereby providing for an optimum 
use of the bending machine. Simultaneously the hy 
draulic adjusting means introduces a safety feature for 
the bending mechanism which avoids overloading, such 
as may occur when bending too strong reinforcing steel 
mats or due to a faulty adjustment of the bending ma 
chine. 
Although the invention is illustrated and described 

with reference to a plurality of preferred embodiments 
thereof, it is to be expressly understood that it is in no 
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way limited to the disclosure of such a plurality of pre 
ferred embodiments, but is capable of numerous modi 
fications within the scope of the appended claims. 
What is claimed is: 
1. An arrangement for bending reinforcing steel 

mats, comprising in combination, 
a fixed support bean having a bearing surface for sup 
porting a reinforcing steel mat being formed by a 
plurality of rods; 

a plurality of coaxial hook-like bending mandrels re 
movably mounted on said fixed support beam over 
said bearing surface so that the rods of said steel 
mat can be inserted therebetween; 

a bar engaging beam pivotally mounted in said ar 
rangement relative to said fixed support beam 
about an axis which is parallel to the axes of said 
coaxial hook-like bending mandrels; 

actuating means operatively connected to said bar 
engaging beam for pivoting it relative to said fixed 
support beam; 

a bending bar adjustably mounted on said bar engag 
ing beam so that its arcuate path relative to said 
fixed support beam can be selectively adjusted; 

hydraulic adjusting means operatively connected, on 
the one hand, to said bending bar and, on the other 
hand, to said bar engaging beam; 

said hydraulic adjusting means comprising a cylinder, 
a double acting piston reciprocally mounted in said 
cylinder and dividing it into two chambers, conduit 
means communicating said two chambers, and 
closeable valve means mounted in said conduit 
means, 

said hydraulic adjusting means being adapted to step 
lessly adjust the position of said bar engaging beam 
relative to said bending bar and is connected to an 
hydraulic power source. 

2. The arrangement as set forth in claim 1, wherein 
said conduit means comprises a first conduit disposed 
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6 
between said two chambers for conducting hydraulic 
fluid to adjust said piston relative to said cylinder, said 
first conduit being normally open but being adapted to 
be closed, a second conduit disposed between said two 
chambers, and an excess pressure valve mounted in 
said second conduit. 

3. The arrangement as set forth in claim 2, wherein 
said closeable valve means and said excess pressure 
valve means are adjusted in dependency with the move 
ment of said bending bar. 
4. The arrangement as set forth in claim 3, wherein 

said bar engaging beam comprises two concentric pipes 
which are rotatable relative to each other, one of said 
pipes having at least one first arm which is connected 
to said bending bar and the other pipe having at least 
one second arm which is pivotally connected to said 
fixed support beam, said double acting piston having a 
piston rod extending from said cylinder, said piston rod 
being pivotally connected to said first arm and said cyl 
inder being pivotally connected to said fixed support 
beam. 

5. The arrangement as set forth in claim 4, wherein 
said cylinder pivots relative to said fixed support beam 
relative to an axis which is parallel to the axis of said 
other pipe. 

6. The arrangement as set forth in claim 3, wherein 
said bar engaging beam comprises two concentric pipes 
which are rotatable relative to each other, one of said 
pipes having at least one first arm which is connected 
to said bending bar and the other pipe having at least 
one second arm which is pivotally connected to said 
cylinder, said double acting piston having a piston rod 
extending from said cylinder, including a third arm 
which is connected to one of said one pipe at one of its 
ends and is pivotally connected to said piston rod at its 
other end. 
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